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To hold the bridge vertically in position, braces o d are | 1863), consist of a 
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system of chords and stringers, braces 


used, which pass into the tie space at the top and rest on and screw rods, arranged so that the component parts of 


the masonrv at the bottom outside of the lower chord and | 
tied thereto by the adjusting bolt /. 


each truss can accommodate themselves to such variations 


By means of this|in the camber of the bridge as may be produced by the 


bolt the foot of the end-brace can be drawn toward the | changes in temperature or from other causes. Jones’ 


chord or slacked away from it. With this brace on each 
side of the end of a bridge, it is stated, the bridge can be 
adjusted vertically with great exactness, and held in that | 
position. The ties ¢ pass througn the chords and are 
secured by transverse bolts and pins through the chords | 

June 16, 1863, Simeon S. Post devised the bridge shown | 


invention consists further in applying mechanical agen- 
cies to his bridge for the purpose of restoring or reprodue- 
ing the camber, which, on account of the causes just 
mentioned, may have seriously impaired the truss. 

One end of the bridge rests on rollers a, and as the parts 
of the truss change their relative positions in a manner to 


by the accompanying cut. The truss is constructed in | lengthen or shorten the chords, the end of the bridge moves 
such manner that the expansion and contraction of the ' over these rollers without straining the material. Whenever 





material will not produce injurious effects upon the struc- 
ture. This evil Post considers to be the most serious to 
the universal use of iron truss-bridges. The pedestal .A is 
fastened to the masonry abutment by means of bolts, and 
it receives the end post of the bridge. These posts are 
rounded at the bottom as shown at B and held in the pedes- 
tal by the bolt g passing through both the pedestal and 
the slot ein the chord #. The brace g’ is attached to this 
chord, and to the upper chord J at the post or strut H. 
The joint-box is used for the purpose of connecting the 
sections of the top chord or plate, in such manner that, by 
passing the bolt A through the struts and braces, will 
allow both to revolve upon said bolt, to an extent corre- 
sponding to the degree of the expansion and contraction. 
The joint box may be placed upon the struts, and the 
braces gy and h’ may be introduced as shown by Fig. 3 at 
&, and the bolt X passed through, as shown at P, Fig. 1, 
after which the sections of the plate or upper chord may be 
attached to the box by bolts m. 
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the camber of the bridge is impaired, Jones uses the metal 
plates H, which are inserted between the ends of the 
upper stringer sections / and the cylindrical blocks HZ. In 
order to prevent the separation of the blocks and sections, 
flanges c are formed on the sections J aad bolts 6 are 
inserted through the flanges and shell of the blocks. The 
bolts are made long enough to allow the sections to move 
apart and permit this movement. A bridge of this descrip- 
tion was built over Joachim Creek, on the St. Louis & Lron 
Mountain Railroad. 

James J. Beard denominates his truss bridge a ‘‘ jointed 
iron arch bridge.’’ The patent is dated Feb. 16, 1864. The 
invention consists in constructing the arch of cast-iron 
bars or segments A, each having a socket in one end to 
receive the other end of a segment. Upon the upper sides 
of these segments are cast knobs or ears for, upon 
which the stringers are secured. The sockets B’ are cast of 
such depth that a strong joint is made, and one which 
becomes more firm by its own weight and the weight put 


The trusses of Jonathan L. Jones’ bridge (August 4,/ uponit: The center piece or crowning stretcher C is made 
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to fit into the socket B at both ends, forming, as it were, 
the keystone of an arch. 
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The string piece D is also composed of a continuous 








straight piece of bar-iron, arranged to form a chord to the 


The bosses a on which the sills or stringers D rest, are | arch. 


supported by strong, hanging bolts c, and also by stiff bolts 


The stringer and arch are connected at intervals by the 


d at the ends where the strings come above the flanges of| suspension rods B and diagonal braces c. The lower parts 
of the rods and braces are made of hook-form (Fig. 3) for 
Fugit. 


the arch. 
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JONES’ TRUSS BRIDGE. 


The sills and the whole platform of the bridge are placed 
at such a height on the jointed arches, as to equally divide 
the distance that is supported on the hanging bolts ¢ in 
the center of the arch, and that by the standards or bolts 
d. Thus the weight and pressure is equalized on each 
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securing and supporting the chords. The arch girder, thus 
constructed, has its ends fitted and supported in shoes Z. 
The roadway is supported upon the transverse timbers /’ 
laid upon the stringers. 


In constructing a bridge of this kind, described by Albert 
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BEARD’s TRUSS. 


segment, or the several pieces of which the arch is com- 
posed. 

The arch of Reeves and Hammond’s truss (June 21, 
1864) or girder is composed of three continuous pieces a, 
a, b, of flat bar-iron, of which two (@ @) are set up edge- 
wise opposite each other, and the third (0) is laid horizon- 
tally over the upper edges of the two former. These pieces 
are secured at suitable distances by wrought iron clamping 
pieces ¢ c, screw bolts d and nuts e. The clamps are iron 
plates notched in their upper sides to secure the lower 
edges of the bars a. 


Cottrell, June 14, 1864, it is commenced on each abutment, 
and built out or projected therefrom over the stream with- 
out the employment of any piers or centering. The por- 
tion projected beyond the abutment is balanced or sus- 
tained by means of heavy weights on the part projecting in 
the rear of the abutment. As the two halves of the bridge 
approach each other they will curve, it .is stated, more or 
less, and when completed may be connected over the mid- 
dle of the stream in an arched form. 

In building the bridge, Cottrell first lays two supporting 
sills a on the abutment 5, each of the sills being properly 
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inclined. Stretchersc lap the front end of the sills, the| rod Cis screwed. These partitions are cast obliquely across 
distance D. The stretchers are bolted to the sills. Another} the interior of the clamp, thereby giving them a bracing 
stretcher d laps the stretcher ca iike distance D, and is| position, and making the clamp stronger. /) are holes 
likewise bolted, and so on, as shown by the cuts. through the side of the clamps, which serve two purposes ; 

Newton Chapin, Sept. 24, 1864, devised two clamps for| one is to take the core through from the chambers in the 
bridges, which are described under two patents of the same/| casting, and the other to admit iron rods being passed 
date. through the timbers laterally, and through the clamp head 
The first of these consists in casting the clamp hollow] in order to bind the chord more firmly together. 
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HAMMOND & REEVES’ TRUSS BRIDGE. 


HamMMonpD & REEVES’ Truss BRIDGE. 


with partitions between its walls to brace and strengthen it,; The second patent of Cottrell is for making an iron key 
while possessing lightness. for use in the construction of bridges. Itis of rectangular 

A represent timbers which are put together to form the form, with cast partitions arranged in the direction of the 
chord of a bridge. B are the iron clamps which are placed strain so as to provide the necessary strength. and at the 
between the timbers to tie them together and to keep them same time are much lighter than the solid blocks commonly 
in place. The clamps are used when there is a joint caused used. These keys, like the clamps before considered, have 
by splicing any of the chord timbers. One end of the clamp ears ec to keep them in place, or the key may be made 
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COTTRELL’s Truss BRIDGE. 
is sunk into one of the timbers, and the other end into the| slightly narrower at the bottom, so that when placed in the 
adjacent timber, The joint is then made solid by means of | grooves they will be prevented from dropping through. / 
the rod C, which has threads on each end, and is received | are the partitions. These keys keep the different timbers 
into the clamp heads as shown in Fig. 2. z @ are the ears| from sliding longitudinally upon each other, or independent 
of the clamps, which rest in notches cut in the chord timbers. | of each other, when a strain is applied to a chord. a are holes 
£, are the partitions which are cast inside the clamp heads. | through the sides of the key through which lateral bolts or 
They converge at and form a solid part into which the!rods bind the chords into the truss. 
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THE TOOLS OF THE PYRAMID BUILDERS. | and limestone, similar marks may be found. One | is probably coeval with it. A fragment from it js 
| piece of diorite shows grooves ;}, in. deep cut with- | shown in Fig. 2. A hand specimen of sawing in 





The arts and civilization of the early Egyptians out an ty in starting of the tube, and 
have furnished a theme to writers and travelers | piece of drill hole in diorite shows seventeen equi- 
from the time of Moses downward, and scores of | aistant grooves, probably equal to a cut 20 ft. in 
books have been written giving minute descrip- length, without any appreciable difference in the 
tions of the pyramids, the temples, the tombs, | groove from one end to the other. The fragments 
and the ruined cities that attest the wonderful!of diorite bowls, with incised subscriptions, 
progress of a people who, situated inaland of which were picked up by Mr. Petrie at Giezh, 


overflowing woe where the burden of pro- show also the use of a graving point far harder | 


curing a livelih was exceedingly light, were 
able to turn their energy into other channels, and | 
more than 4,000 years ago produced achievements | 
that have never been rivaled. All this has been 
told and retold, but when we inquire how these 
architectural feats were performed, how the stone | 
was quarried, transported, carved and raised into | 
its place, authors are silent or else talk mysteri- | 
ously about mechanical powers that have been | 
lost, and the superiority of the ancients 
over us even in the matter in which we) 
pride ourselves the most. The fact is that | 
few men who have studied Egyptology have | 
been fitted by their previous training to in-| 
vestigate mechanical processes, or from a| 
number of scattered fragments to arrive at the 
nature and construction of the tools employed; | 
and Egyptologists in general have been too fully 
occupied by the more seductive study of the| 
language and social customs of the people to give 
any attention to these matters. Hence it is that | 
until quite recently we have had but very vague | 
ideas upon the means employed by the builders | 
and masons of the pyramids. A recent investiga- 
tor, however, Mr. W. M. Flinders Petrie, has 
brought a sudden accession to our stock of | 
knowledge, and by careful observation and the | 
collection of a number of samples, mostly half- | 
finished articles damaged and rejected in manu- | 
facture, he has arrived at the inost unexpected 
and startling conclusion that the hard stones em-| 
ployed by the Egyptians, the diorite, basalt, and 
granite, were cut with jewel-pointed tools, used 
in the forms of straight and circular saws, solid 
and tubular drills and graving tools, while the 
softer stones were picked, and brought to true | 
janes by the aid of trial or face plates, Mr. | 
Petrie has embodied the results of his| 
novel and most interesting researches in| 
a paper read before the Anthropological Institute ; | 
and on this we have drawn for the followin 
account of the specimens and results, which will | 
also be described in Mr. Petrie’s forthcoming | 
volume on ‘The Pyramids and Temples of | 
Gizeh,” The first and most important point is 
that the principle of action of the tools was by | 
ploughing out the stone by fixed cutters, as in| 
a planing machine ; and not by grinding, as with 
a lapidary’s wheel. The proofs of this are that 
the cut surfaces do not show a smooth ground 
surface, as a stone sliced with diamond dust does, 
but a grooved surfave, like freestone cut by a 
toothed saw, or like rough sawn timber. And 
that this grooving is not due to the action of any 
loose powder, is proved by the grooves being just 
as deep in hard stone (lik 

in softer stone (like feldspar), where both occur 
side by side in the same specimen. The exam- 
ples of this grooving we _ illustrate _ here. 
The first (Fig. 1. one half actual size, 
as are all the illustrations of this article) is 








a core from a tube drill hole in granite; on this 
in one part, a continuous spiral of the lines of cut- 
ting may be traced for alength of 3 ft., passing 
five times around the core; and though, owing to 
rocking of the drill, it cannot be traced from end to 
end, yet no shallowing or widening of the grooves, 
indicating wear of the cutting point, can be seen, 
in the course of the continuous spiral. The second 
(Fig. 2) shows the lines on basalt produced by the 


successive strokes of the saw; their regularity, both | run too deep on the bottom, though the marks are 

tec ogy out elsewhere ; anda great pavement of 
It } acre in area, containing some thousands| 4 

cutting point and not to any accidental or irregular | of blocks, all sawn into form, and finally fitted to-| 1 


indepth and in distance apart, shows unmistakably 
that they are due to successive strokes of the 


causes, On other pieces of granite, diorite, basalt, 


| failure of the cutter. If examples of work done 


e quartz), as they are| gent of rubbing, that it could bear the 


| 
| 
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than quartz, since the hieroglyphs are made by a 
cut with jagged edge, and not either scraped or 
ground. These are of the earliest a as they 
bear the names of Semaferu and Khufu, the two 
oldest kings of whom any contemporary remains 
are known. Considering these examples of 
work, the definite grooves produced, their depth, 
continuity and equality throughout, the capacity 
of the cutting point for dealing with the hardest 
materials, and the rapidity with which the cutting 
was done, the tube drills sinking y, in. in granite 
at every revolution, it 'seems certain that no 
instrument but a metallic tool set with fixed jewel 
points could produce such results. The passage of 
the grooves without any interruption through the 
quartz, feldspar, hornblende and mica of the red 
granite (as seen on the specimen in Fig. 1) is also 
a feature which shows brilliantly the capabil- 
ities of the tools, and the skill with which they 
were constructed. The strain on the cut- 
ting points in thus passing from a softer material 
into a patch of quartz would be enormous, far 
greater than if working continuously in quartz; 
and yet there is no starting, no burring, and no 




















by any grinding process be examined, it will be 
seen that there is not a trace of the definite grooves, 
such as are in the specimens alluded to. On 
modern lapidaries’ work, done by a wheel fed with 
loose diamond powder, numerous shifts in the 
plane of the cut may be seen, showing the outline 
of the wheel, but no grooves or definite oe 
ings in the material produced by individual points 
of diamond. Similarly in the tubular drillings 
done with soft iron and sand by the Chinese, or in 
similar work by other nations, there is never seen 
any trace of ploughing out of the material; and, 
indeed, it seems physically im ible that any 
rticle of a loose powder could become so im- 
in a soft metal by the mere acci- 


immense strain needed to plough out a 
groove of considerable depth in such a hard mate- 
rial as quartz or make a groove passing continu- 
ously through hard and soft material without any 
interruption or difference. This systematic use ot 
| jewel points set in some basis may, therefore, be 
| considered as proved by the existing work and 
| the fact that the loose sand left in a cut and also 
| the side of some of the cuts are found to be 
stained green, leads to the conclusion that the 
metal of the setting was bronze. What the jewels 


| were is not known. The range of possible mate- 
| rial is limited to five minerals—beryl or emerald, 


topaz, chryso—beryl, sapphire, anddiamond. Ex- 
periments made with beryl and sapphire show that 
| their edges will fail under far less pressure than is 
| necessary to produce cuts such as above described. 
, Some amorphous stone is needed, and it is only the 
scarcity of diamonds which makes us obliged to 
|refer to corundum as alike agent. The forms of 
| the tools were just such as our modern experi- 
jence has led us to use in the present 
| generation. Long straight saws, circular 
‘disk saws, solid drills, tubular drills, hand 
| gravers, and lathe tools were all made on the 
| principle of jewel points set in a metallic base, 
| while hammer and chisel, pick and hammer dress- 
ing were also freely used where suitable. The 
| straight saws were certainly as much as 8 ft. in 
| length, as they cut a granite coffer 7 ft. 6 in. long 
from end to end. Their thickness varied from 

*y in., as on large blocks of basalt, down to 4, in. 
on a small syenite trinket. The princi ex- 
amples of sawing are the granite coffer of the 
_ Great Pyramid, on which the saw has been twice 
'run too deep, and on each side of which the 


| grooves of the saw may be seen ; the granite coffer 


|of the Second Pyramid, where the saw has been 


gether. Tiis last adjoins the Great Pyramid, and 


i _ at Memphis, js 
ig. 3). Itis probably a piece 


aoe. 


y  syenite, icked up 
re illustrated & 





Fig. 3 


of astatuary’s waste, and is sawn on four siles, 
and has a cross-cut also on the top. Of circular 
saws we have but one evidence as yet; this is a 
slice of diorite (Fig, 4), with the repeated circular 





sweeps so familiar to our eyes on steam sawn 
timber. These must have been produced by the 
successive revolutions of the most prominent 
cutting point at the side of a disk edge set with 
jewels ; and though the surface has been polished 
sufficient traces of the lines remain to show their 
character and to prove by their exact equality, 
uniformity of cut and regular spacing apart that 
they are not due to any casual or accidental cause. 
It has been suggested that the marks might have 
been produced by a series of points set on a flat 
rotating face for planing down the flat bottom of 
a dish ; but beside the fact that no flat-bottomed 
dishes are known, and that the polishing lines 
cross the surface in all directions, it would need 
greater skill to set a row of stones on a face 
so exactly to the same level as to make such 
marks, than to set them on an edge for slicing. 
So the simplest explanation of the specimen 
is that a circular saw was used. Though saw- 
ing was thus freely used for cutting the out- 
sides of the great granite and basalt coffers, some 
other means was uisite for the hollowing out 
of the insides of such vessels. Here the inventive 
genius of the fourth dynasty exactly anticipated 
modern devices by adopting tubular drills as the 
readiest and cleanest way of removing material 
with the least waste of force. These tubular 
drills varied much in diameter, thickness and 
length. Those in softer materials, as alabaster, 
were smaller and thinner, not needing to carry set 
stones on the edge, but being merely worked with 
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powder. But the larger ones, used for hollowing 
out granite on a large e, were usually about 4 
in. in diameter. One of the finest examples 
(about 2 in. in diameter) is in the pivot-hole of a 
dour in a lintel of the granite temple at Gizeh, 
built by the king of the ond Pyramid, Khafra. 
This is shown here (Fig. 5), drawn froma cast 
which Mr. Petrie obtained by means of a gutta- 
percha mold. Here it will be seen that the core 
could not be broken out entirely, owing to its run- 
ning into a tough patch of hornblende. The 
granite core already described (Fig 1) is also a fine 
illustration of tubular drill work, and would be 
considered a creditable result by modern men 
using modern tools. The various examples of 
such drilling that have been found, mainly at 
Gizeh, may be tabulated thus: 


Diameter. | Material. 

















24 Alabaster. .|Tube .02 thick (Fig. 6); others up to. 
7 BL, ../Tube .04 thick. 

1.8 |Basalt...... |A hole in a vase. 

1.9 |Limestone. A core. 

2.2 (Granite ..../Tube .1 thick (Fig. 5). 

= Alabaster.. \A core. , 

2. } a ° \ 

4.2 Granite .... ie of Great mid coffer. 

4.5 Greenstone Fragment of e. 

48 Limestone.|Two holes joined (Fig. 7). 


8.0(about |Limestone.|Rock dressing. 
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Of these the holes inside the Great Pyramid coffer) Not only was a rotating tool employed, but the 
show the length of drill used, as they end about | further idea of rotating the work and fixing the 
8 in. below the top. The holes in limestone show | tool was also familiar to the earliest Egyptians. 
how closely they were placed together for hol- | This is evidenced by the fragments of bow!s turned 
lowing out material ; and the holes were all skil-| in diorite. One piece of the bottom of a bowl 


fully placed so that each annular groove of the | (Fig. 8) shows the characterized marks of the 
jturning. Not only are there the circular grooves 


at each side, and are then applying an offset piece 
to the face of the stone to see whether the face is 
in excess, This is a skillful method of working, 
as the excess does not bulge out the string, and 
can be exactly measured as they proceed, while 
the string dves not need_to be removed. as the 


} 
| 
| 





a 
Fig. 6. 


tool uverlapped and used as much as possible of | 
the cut next to it, so as to economize labor to the 
utmost. The rock dressing at El Bersheh shows 
apparently the use of large tubular drills for | 
cuexeg away masses of rock ; the surface of a| 
large excavated platform being covered with cir- | 
cular grooves, smooth around their bottoms as if | 
produced by a continuous cut, and not by chisel | 





work, and just joining one another. This could) 
not be the result of cutting out columns, as the} 
rock surface is rough broken both within and out- | 
side of the smooth grooves, and the grooves some- | 
times intersect. This work is probably of the) 
twelfth dynasty, or about 2000 B. C.; and hence | 
later than the pyramid work, which is the princi- | 
pal subject of examination in the present inquiry. | 

Hence it seems almost certain that the tubular | 
drill principle, of which examples are here | 
described from \4 in. to nearly 5 in. in diameter, | 
was carried still further into sizes suitable for | 


| 
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removing rock on a large scale ; sizes which must 
have needed several men to turn the capstan head 
of the drill. Many other traces of the use of | 
tubular drills were mentioned, as, for instance, in | 
roughing out statues, but more particularly for | 
beginning the hollowing of the insides of vases | 
— bowls, which were afterward finished in the | 
the. 

A peculiar feature of the cores and holes made 
by the tubular drills is a certain amount of taper- 
ing, which is always to be found. This tapering 
cannot have been produced by the mere rubbing 
of the side of the drill in turning round ia the hole, 
since not only would such a cause be quite inade- 
quate, but the grooves plowed out by the cutting 
points are just as distinct on the sides of the tube 
or core whese it is tapered, ason the lower part. 
Hence it seems that not only did the Egyptians 
set cutting jewels round the edge of the 
drill tube, as in modern diamond crown drills, 
but they also set them in the sides of the tubes, 
both inside and out. Thus the hole was contin- 
ually rimered larger by the tool, and the core 
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Fig. 8. 


turned down smaller as the cutting proceeded, 
and so the tool could be withdrawn more readily 
from the groove, as the annular space was thus 
wider at the top than at the bottom. Other drills, 
not tubular, were used for very small holes, such 
as those in the symbolic eyes, which are drilled in 
syenite, 1.2 in. long, and only 0.08 in. in diameter. 

Experiments made by the author seem to show 
that the minimum pressure upon a 4-in. drill could 
not be less than half a ton, and was probably two 
tons, and this is amply confirmed by the speed at 
which the tool is seen to have advanced, and is 
in accordance with the experience of modern en- 
gineerr. Upon the granite core (Fig. 1) the grooves 
are a double spiral, showing tha! they were made 
by two stones at o ite sides of the tube; the 
pitch of the th is y5 in., the circumference 
of the core about 7 in., and therefore the rate of 
sinking was , of the distance traveled by the 
tool. e wonder is how any bronze tube or saw- 
blude could bear the requi-ite pressure without 
doubling up, and how the jewels could be set in 
= to support them egainst such a violent 

rag. 


| thin 


| est. 


of the jewel-pointed tool, but also the marks of 
two different centerings, showing that the work 


| had been displaced by the force applied in turn- 


ing, and afterwards reset, but not accurately, the 
old and the new surfaces meeting in a cusp. 
Other specimens of turning in black granite, basalt 
and alabaster, all of the pyramid period, were 
exhibited by the author. The finest examples of 
turning in hard stone, however, are in the British 
Museum. Among these are a small, highly- 
polished, narrow-necked vase in diorite, or rather 
in transparent quartz with veins of hornblende, 
which has its neck only 0.05 in. thick, and a large 
vase of syenite turned inside and out remarkubly 
thin considering the size of the oe crystals. 
But the greatest triumph is a bowl of diorite (No. 
4,716), translucent and full of minute flaws, which 
must render it very brittle ; yet this bowl, 6 in. in 
diameter, is only J; in. thick (.024) over its greater 
part ; just around the edge it is thicker, but a 
small piece broken out of the body of it shows its 
extraordinary thinness, not stouter than a 
ecard. An alabaster vase, of Unas of 
the fifth dyvasty, almost rivals this in thinness, 
being only J, in. to yy in. thick, but the soft- 
bess of the material makes it of far less inter- 
A very favorite plan for narrow-necked 
vessels was to turn them in two parts and join 
these together, sometimes finishing off the inside 
ona fresh centering on the lathe. One example 
shows that the early Egyptians were familiar not 
only with jewelled turning tools, but with mechani- 
cal tool rests, and with sweeping regular arcs in 
cutting. A fragment of a diorite bow] (Fig. 9) shows 


5 





Fig. 9. 
| that the original article was turned as a segment 
of a sphere inside by a tool working from a fixed 
center in the axis of the lathe, with a radius of 3.94 


in. Having cut this spherical curve, the center of 
play of the tool was shifted about .5 in. higher, 
a in. out of the lathe axis, and a fresh arc on 


the bowl was struck from this center, thereby cut- 
ting out a fresh curve which left a raised 'ip round 
the edges. The proofs of this explanation of the 
process are found in the exact equality of the two 
curves—that of the bowl in general and that under 
the lip—in the fact of the principal surface exactly 
coinciding with the inner edge of the lip, in the 
fact of the circularity of the section of the curves, 
and in the cusp formed where they meet, an awk- 
wardness which no hand turner would ever take 
the trouble to make, but which necessarily results 
from a sudden change in the center of the arc of 
the tool. All these details have been worked out 
by the author from very careful measurements of 
the fragment, using successive templates of slightly 
varying radius to measure the exact curvature, 
etc. 

ln addition to the tools we have already de- 
scribed, graving instruments were employed in the 
production of intricate forms. Blocks of stone 
were likewise hammer dressed ; sometimes saw 
nicks were cut 1 in, deep round a block, and then 
the hammer dresser was left to work the surface 
down to the plane of the grooves. Also on sawn 
blocks the surface to be placed in contact was 
usually hammer-dressed to have sufficient space 
to hold the cement, while the edges were left quite 
smooth. For dressing surfaces to a true levei the 
regular custom of the workmen was to use a trial 








































chisel can be used under it. Working on a vertical 
face the bellying of the string does not affect it. 
This completes the list of Egyptian tools dealt 
with by Mr. Petrie, but he adds many interesting 
details of the methods of building and quarrying, 
which, however, we can hardly notice as fully as 
the tools, since they do not present so great a nov- 
elty. The center lines of passages and stone 
blocks were carefully marked in red to guide 
the workmen, and reference marks were added in 
case the first grew illegible or were covered up. 
In the rouch courses of the mass of masonry of 
the pramids the irregularities of the stones of one 
course were let into the course below them, thus 
each course bears on it a sort of plan, sunk to dif- 
ferent levels, showing the stones that came above 
it. The method of fine dressing all the limestone 
was by carefully picking, as if with a small adze, 
and the standard of flatness appears to have been 
that no more than a couple of inches across should 
miss touching the true plane within the thickness 
of the smear of ochre. The method of quarrying 
the limestone was by driving galleries into the 
hillside and taking out a stratum of stone, leaving 
the hill standing above on the support of pillars. 
The manner of raising the blocks is not known 
except by inference, and that points vo rocking 
them and packing them up on two piles of timber 
near the center; but this does not afford a satis- 
factory explanation of the way in which some of 
the stones were got into place. For instance, the 
lower granite portcullis of the Second Pyramid, a 
block that would need forty to sixty men to lift 
it, was slid on its edye along a passage only 344 ft. 
wide, and then slewed round in a complex way to 
turn it up into the grooves prepared in the rock 
for it to slide in. Not more than four men could 
well work at it, and these in a cramped space; 
some great advantage of leverage skillfully ap- 
plied must have been available. 
These investigations of the mechanical methods 
employed by the pyramid builders are but a small 
»rtion of the researches carried on by Mr. Petrie 
uring two winters’ residence in a tomb at Gizeh. 
The main object of this work was the accurate 
surveying of the pyramids with instruments of 
first-class precision, the results being obtained to 
within one or two-tenths of an inch over ground, 
half a mile across, by means of an extensive and 
ciosely-checked triangulation. We hear that the 
Royal Society have recognized the value of the 
work, by giving a grant for its publication from 
the Government Grant for Research; and we may 
soon expect to have a full account of the instru- 
ments employed, the measurements obtained, and 
the bearing of these on the various theories of the 
pyramids, besides various historical and architec- 
tural notes, and adiscussion of new methods in 
the mathematical treatment of observations.— 
Engineering. 
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THE MISSOURI RIVER CHANGING 


ITS 
CHANNEL. 





A letter appears in the Kansas City Times, call- 
ing attention to the danger of Kansas City being 
cut off, if some improvements are not made in the 
channel. 

The current of the river across the bottom below 
the mouth of Lime Creek has been more rapid than 
in the natural channel. It has cut an artificial chan- 
nel several feet in width and depth, notwithstand- 
ing the unfinished labors of our scientific engineer 
(Mr. S. Yonge), has revetted the banks for 1,000 

That gentleman informs us that if left in its 
resent condition, another overflow similar to that 
of 1881 will most certainly cut through above Har- 


feet. 


lem in spite of the work now done. 

The effect of this cut-off is the loss of the Kansas 
City bridge, the removal of the levee a half to a 
mile north, Soaiey n immense sandbar in front 
of the flouring mills. This huge sandbar will be 
overflowing for years, shifting and changing the 


or face plate, prepared as a true plane and smeared | city frontage, and the whole surface of the accrued 


with r 


3 
| 


ochre ; wherever the ochre came off on | lands will be unfit for buildings and improvements 


the stone they knew there was an excess, and ac-| of any character. 


cordingly dressed it off. The tool used appears to 


have been a sort of small adze, with which the | either along the 
stone was sliced down very delicately and regularly | ward course nort 


by band. 
casipg were prepared with these facing plates, as 


The Kaw River must have a place for outlet, 
— mt channel or follow its on- 
east until it intersects or empties 


All the blocks of the Great Pyramid | into the river in its newly formed bed. 


The sewerage for the cities would prove a source 


may be seen by the remaining touches of ochre on | of trouble and disasters that no engineer, however 


the prominent ae Not only on building stones, 
but also on rock dressing, the same ochreing is 
visible. Where the stone was much larger than the 
facing plate, as was the block of granite over the 
king’s chamber doorway, about 8 ft. by 12 ft., then 
a diagonal draft was cut along the stone from 
corner to corner, and thus any wind in the plane 
of the face was avoided. Ina painting at bes 
the workmen are apparently shown chiseling 
down a stone to a plane face ; they have a strin 

stretched quite clear of stone over an offset bloc’ 


scientific, can now estimate. Millions of dollars will 
not cover the expense of repairs, damage and ex- 
tension. To-day, notwithstanding the city, by its 
naturally inclined surface, is the best adapted to 
perfect waterways of most any other, yet it is about, 
if not altogether, impossible for the engineers to 
adopt a system of drainage adequate to its neces- 
sities without occasionally sustaining heavy losses. 

The writer sougmanenis work to be done at a 
little below Quindaro and at Lime Creek, and that 
proper levees be made. 
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Winpb. —Distance traveled during the week, 1,026 | 


miles ; maxin um force, 534 Ibs, 


RAINFALL.—Total for the week, .70 inch. 
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DYNAMO-ELECTRIC MACHINES. 


No. 66 of the Van Nostrand Science Series is | 
‘*Dynamo-Electric Machinery, <A series of lec- | 
tures by Sylvanus P. Thompson, Prof, of Experi- 
mental Physics in University College, Bristol | 
(England). With introduction by Mr. Frank L: 
Pope.” 

The use of dynamo machinery in the U.S. is of 
rapidly increasing importance ; 
struction and operation is but imperfectly under 
stood, this series of lectures by Prof. Thompson | 
cannot fail to be of interest. He has systematic- 
ally grouped the different types in such manner 


that any old or new machine can be at once re- | 


ferred to its special clase, 

The author is an expert, and expresses himself 
clearly. The book is well illustrated, and a num- 
ber of additional notes and references by the 
American editors, Messrs. Pope and Butler, make 
it more interesting to readers in the U. S. [Price 


50 cts. }. es 
EXPLOSIVE COMPOUNDS, ETC. 


‘‘A Treatise on Explosive Compounds, Machine 
Drills and Blasting,” by Henry 8. Drinker, E. M. 
This work is mainly a rescript of those portions of 
the author’s larger work on Tunneling, pub- 
lished several years ago, which are described un_ 
der the present title. It includes practically all the 
changes and additions which appear in the second 
edition of the original work, all the advance in 
modern tunneling since 1878 having been in this 
direction. 

The appearance of this book will therefore 
enable those who already possess a copy of the 
first edition of the general Treatise on Tunneling, 
to add to it all the latest data without subscribing 
for the second edition ; and to the specialist is pre- 
sented a fuller treatise upon these matters than 
has yet appeared in English. Detached mono- 
graphs and papers have heretofore supplied all the 
existing literature upon this important subject, 
and in giving the present treatise to the public the 
author expresses the hope that it may at least 
serve as an index for future study and elaboration. 

The book is uniform in size of page with the 
‘*Treatise on Tunneling.” John Wiley & Sons! 
are the publishers. Price $5.00. 

—_———_—_——»>-e > oe 
A NEW WORK ON STRAINS IN FRAMED 
STRUCTURES. 


Prof. A. J. Du Bois, of the Yale Scientific 
School, has met, and well met, a popular demand 
for just such a work as his present ‘‘ Strains in | 
Framed Structures,” recently issued from the press | 


and as their con- | 


ENGINEERING NEWS AND 


sion, aan to practice, and for finding what 

you want, we can unhesitatingly recommend the 

book now before us to the engineering public. 
Prof. Du Bois has arranged his subject into two | 


_| ciples which lie at the bottom of all methods of 


July £8, 1£€3 


| lsiistinns with the nas ala Biases and ae 


made many borings on the French and English 


coasts, and by means of a steamer thoroughly ex- 


/amined the bottom of the Channel from to side, 


= | parts, and gives first of all the fundamental prin-| the main object being to ascertain the thickn: 3s 


and continuity of the chalk formation, 


| calculation : a chapter being devoted to each sep- | Judging from his experience ut the Severn 


arate method, viz., the graphic resolution of forces; 
| analytic reschition of forces; the method of mo- 
| ments, algebraic solution; and the method of 
| moments, graphic solution. The same illustrative 
example, fully worked out, is given with each 
'method. With this first Part, in Section II., the 
| application of these methods to the solution of 
various structures is given in all necessary detail ; 
| and it has been the aim of the author to make this 
section very complete in full solution of every 
| existing form of bridge ; and to give a more full 
| treatment of roof trusses than has as yet appeared 
| in print. 

In the succeeding chapters of Part I. complete 
| calculations are given, with diagrams and fully 
| worked out examples, of every form of bridge 
| known, from a simple girder, to the continuous 
| girder, swing or pivot bridge, and braced arch. 
In Chapter [X. the solution given of the suspension 
| system is believed to be new, and to be the only 
| solution free from assumptions known to be 
false; the ordinary system is also given in a 
| supplement to the same chapter. 

The text or body of the book is kept as free as 


| possible from all mathematical demonstrations ; an 


appendix to Part [. contains in a connected form 
all the mathematical deductions referred to and 
made use of in the text. 

Part IL. of this work contains matter that in it- 
| self marks a new departure in this field of litera- 
| ture, and treats of a most important part of the 
subject that has been heretofore wholly neglected ; 
| that is, the proper proportioning of the parts of the 
structure, and the arrangement and des'gn of de- 
tails and connections. Information on this subject 
is quite as essential to the designer of modern 
framed construction as the knowledge of the 
amount of stress in any particular member. 

The author modestly remarks that in this section 
of his work ‘‘ the practical bridge builder will find 
much to criticise” ; but none the less is he entitled 
| to praise and credit for this first published attempt 
to unite ‘‘ practice” with theory. 

This part of the work is illustrated with a large 
variety of connections and details, taken in all 
cases from actual structures ; and as these details 
show the practice of some of our best American 
builders, they cannot fail to be of great value to 
the student, and of more than passing interest to 
the expert. 

The labors of Prof. Du Bois in this rich but 
hitherto unworked field will be widely appreciated, 
if we only judge from the numerous inquiries on 
this head that reach our own office. The difficulty 
has previously been that writers on this subject 
not having had practice as ‘‘ builders,” have con- 
fined themselves to theory alone, leaving the 
reader to get his practice as best he could. The 
present author, with greater wisdom, and a keener 
sense of what was really wanted, has gone to the 
source of practical information, the shops of first- 
class builders, and as an addenda to theory, de- 
scribes and illustrates the practice he there saw. 
His predecessors contented themselves with piling 
up figures and formule, mountain high, often to 
| the bewilderment and dismay of the patient stu- 

dent ; Prof. Du Bois has, as much as was possible, 
eschewed mathematics in connection with the 
theory, and given finally practical results. [Price 


$10.00. ] 


THE CHANNEL TUNNEL SCHEME, 


Engineering, in its last number, directs attention 








of John Wiley & Sons, in a handsome illustrated | to the engineering phase of this subject, as detailed 


quarto of nearly 400 pages. 


| before the committee now investigating the mat- 


A number of works upon Strains in Structures | ter. 


have already been placed before American Engi- | 
neers, the production of both native and foreign 
authors, and of greater or less practical value ; but 
for method in arrangement, clearness of expres- 


Sir John Hawkshaw, the only engineer so far 
examined on the construction of the Channel 
Tunnel, testifies to the following effect: He com- 
menceed investigating this matter in 1865, in con- 


Tunnel, and from that of Mr. Brunlees at the 
Mersey; the geological strata would be less trouble. 
sorae in the construction of the Channel Tunne! 
than had been the case in either of those works. 
The strata found consist of a bank about three 
miles wide extending across the Channel: the 
depth of the tunnel below the bed would be at its 
minimum, about 160 ft. to 180 ft., and near the 
shores, about 300 ft. 

His estimate of cost fur the thirty miles of 
tunnel, including the twenty-one miles actually 
under the sea, together with provision for pump- 
ing and ventilation, and the payment of interest 
during construction, was £8,000,600 [$40,000,000). 
With regard to the earnings, he estimates on its 
completion, 2,000,000 of passengers at 6 shillings 
each, and 1,200,000 tens goods traffic at 5 shillings 
per ton, amounting to a total revenue of £900,000 
[$4,500,000]. Working expenses being taken at 
40 per cent., there would remain sufficient to pa y 
634 per cent. on the estimated total cost, 

Artificial ventilation would be necessary, as he 
had assumed that the tunnel would be worked by 
ordinary locomotives. 

To block the tunnel in case of military neces. 
sity, he suggests a shaft over the tunnel, termi- 
nating in a fort, and to place around this shaft a 
large mass of shingle so arranged that upon draw- 
ing up a door this material will run down the 
shaft and effectually block the tunnel. He did 
not approve of permanently charged mines of 
dynamite, etc., but thought that mines should be 
sv located that they could be charged and fired. 
He also thought it advisable to have means under 
control of fiooding the tunnel. 


Colonel Beaumont, who was examined with 
reference to the ventilation of the tunnel, stated 
that if ordinary locomotives were used, great dif- 
ficulty would be experienced in working the traffic, 
as was the case at Mont Cenis and St. Gothard. 
Engines of 3,000 horse-power would be required, 
in his opinion, to drive the ventilating fans, and he 
thought the 460 horse-power proposed by Sir John 
Hawkshaw ridiculously inadequate, Col. Beau- 
mont suggests engines with air p ures up to 
1,000 Ibs. per square inch, and says that experience 
has proved that one cubic foot of air under this 
pressure will take a gross weight of 3 tons a dis- 
tance of 3 miles. With a train weighing 2,000 
tons, 70 cubic feet of air, under these conditions, 
would be expended per mile run, and 2,500 cubic 
feet of air of atmospheric pressure would be in- 
volved per minute per train. He thought rope 
traction might be used in taking trains up the in- 
clines at each end. 

Col. W. Yolland, Chief Inspector of Railways to 
the Board of Trade, considered that the maximum 
speed should be limited to 40 miles per hour for 
passenger trains, and to half that for goods traffic. 
The working hours should not be more than 18 per 
day, to allow of the efficient maintenance of the 
road and works. One train per hour for 14 hours 
each way for passengers, each carrying 3800 pel- 
sons; and eight goods trains each way in the re- 
maining four hours he thought sufficient for the 
traffic. A maximum of 54 or 60 each way might 
be run, but the 250 talked of was quite impossible. 
He doubted if a satisfactory system of ventilation 
could be introduced. 

Major-Gen. Chas. Hutchinson, an inspector of 
railways for the Board of Trade, thought that con- 
sidering the gradients of 1 in 80 at the approaches, 
45 miles an hour should be the limiting speed of 
trains, and 25 miles per hour for goods traffic. He 
puts the capacity of the tunnel at 6,000,000 passen- 
gers and 14¢ million tons Seight per annum. 

Gen. Sir Archibald Allison, Sir Andrew Clarke, 
Inspector General of Fortifications, and Admiral 
Sir Astley Cooper Key, all thought the tunnel un- 
desirable from a military stand-point, unless ex- 
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traordinary precautions were taken to guard it. | glance at several of the many interesting features | there was no mechanical difficulty in carrying a 

Gen. Sir Linborn Simmons, thought a garrison of | of this exhibition. ship of any size on a preperly designed car or cra- 

10,000 men at a cost of £500,000 ($2,500,000) per| As might be expected, Sir Joeph Whitworth & dle over a solidly constructed railway. 

annum would be required at Dover. ,Co. are among the most prominent exhibitors, Mr. Geo. Fosbury Lyster, chief engineer of the 
Sir Frederick Abel suggested galleries running | and as of most importance in their display, we Liverpool docks, approves of the plans submitted 

nearly to the bed of the Channel, and explcsives| mention a hollow propeller shaft made of fluid to him for the transportation of ships overland at 

in position to break the roof and let in the waters | compressed steel. This shaft is 55 ft. long, 1814 Tehuantepec. 

of the Channel. Or a ton of dynamite onacar|in. outside diameter, and 10 in. inside diam- The firm of Clark & Standfield, distinguished 

always ready on a siding to be fired; these charges | eter, it weighs 1544 tons. It is claimed that English civil engineere, one of the members of the 

must be always ready in his opinion. this shaft is 28 per cent. lighter and 30 percent. firm (Mr. Edwin Clark) having been the chief 


The Duke of Cambridge and General Lord | stronger than if made of solid wrought iron. In assistant of Robert Stephenson in building the 


Wolseley also gave evidence condemning the tun- | view of the present controversy of solid vs. bollow | celebrated tubular bridge over the Menai Straite, 
nel from a military point of view. 


| propeller shafting, this Whitworth steel casting and who introduced the hydraulic vertical-lift 
After some weeks of deliberation the committee | will undoubtedly attract much attention. system, in a Jetter to Mr. Eads, dated London, 
met to consider and report upon the general| The Brookes patent horizovtal-jointed drawing September 6, 1°81, says: ; 
questions. The report of the chairman, Lord | compass is new and of interest toengineers. It is | ae hi our aoe vow om the — - of the 
Lansdowne, in its favor was rejected by a vote of | simply a beam compass, horizontally jointed in| Cohen +4 oie yma eee a a pts evar 
6to4. After discussing the five remaining re- | the center, and provided with a set screw; instead i : 


| likely to be so much occupied during the next 
ports, all hostile to the scheme, they decided it | of slipping the pencil point along the line of the | year that we should scarcely be in a position to 
was impossible to reconcile them in one report, 


beam as usual, the desired radius is obtained by | execute any works out of England in connection 
so it was decided to report to Parliament simply 


ae 4 ro 1 railway, but we should be very 
opening the joint carrying the pencil. The fixed a can eeeee the ttn fo; the ce a“ lw 
that four of the committee were in favor, and six | point is at the end of one arm, the pencil at the | of the terminal works, for lifting the vessels at the 
against the scheme. other; an ivory wheel carries the joint. Circles | Atlantic and Pacific ports. z 
Engineering. in reviewing the evidence, remarks|from 4 in. to 42 in. in diameter can be struck | We understand it will be rm quisite to transport 
the general absence of ascertained facts in the 
materials upon which the conclusions arrived at 


with a compass with two 11 in. arme oaded vessels of the weight of 4,000 to 6.000 tons, 
have been founded. On the other hand, the mass 


‘ 5 . | more or less, on the railway, at the rate of about 
We note the above as novelties; without illus-| six miles per hour, on a gradient of one or two per 
of assumption, slightly supported by experience, 
renders it difficult to judge of the real effect, sup- 


trations any descriptions of the many new engines | cent., and that it wi'l be required to raise the 
boilers, machine tools, etc., exhibited would be | Vessels on a railway car out of the water to a 
; C ate , variable height not exceeding 46 ft., and deporit 
valueless, and hence we abstain, especially as they 
posing the work to be carried out. No proof what- 
ever has been given that a suitable material exists 
over the whole site, free from faults and fissures. 


: va : them on ‘he rails in atime not exceeding 20 min- 

relate rather to mechanical than civil engineer-| utes, These conditions may be fulfilled in two 
ing. | different ways. and we need not say that it is a 

| plan in which Mr. Edwin Clark has entue cenfi- 

It hes only been ascertained that the bed of the THE TEHUANTEPEC SHIP RAILWAY. | dence, and in which he will take the fullest inter- 

channel is chalk, assume| to be 300 ft. thick, and =“ 

overlying the proposed route. The subject 

of working the traffic has not been sufticiently 

studied; electricity and compressed air are, as far 


j;est in arranging the details. The hydreulic sys 
The managers of this enterprise have issued a | *&™ would probably be the most rapid, but prob- 
- | 
as railways are concerned, not out of an experi- 
mental stage, and the method of working is as yet 


: ably the more costiy. At the Bombay hydraulic 
pamphlet, giving the report of the U.S. Senate | dock we have lifted weights up to 12,000 tons, 
Committee on Commerce, submitted by Senator | with 72 presses, 14 in. diameter and 36 ft. stroke. 
Vest, March 6, 1882, and a sketch of the extent and 
a mere guess, 
The amount of traftic has also been estimated at 
4 rate of increase not proven by experience elge- 


The Victoria and Malta hydraulic docks have been 
value of the concession of the Mexican goverp- | ee a Se ee 

where. Competition in the transportation of 

heavy goods has not been allowed for, and im- 


7 At the canal lift at Fontinettes we empl y 
ment to the company, together with the reason presses with rams, 6 ft. 7 7 
provements in the handling of freight. 
The committee requested Mr. Fowler to explain 


7 ip. in diameter, with a 
why the scheme should be fostered by the U. 8. | 50-ft. stroke. Each of these presses will raise a 
government, and remarks upon the feasibility o—_ weight of 1,000 tons through a height of 
tothem his scheme of international communica- 
tion by powerful steamboats, on which trains 


the plans prepared about 50 ft. in three minutes. The weight is a 
could be carried; and inthe opinion of Engineer- 


a s movable portion of the canal, about 132 ft. long, 
The bulk of the Vest report is devoted to the| containing the water and a barge floating in it. 

ing this plan possesses all the advantages of the 

tunnel project, and is free from all engineering 


testimony of Sir Edward J. Reed, late Chief Con- 
difficulty, excessive cost and national prejudice. 


structor of the British navy, who appeared and 
It has on two occasions passed the Commons, but 


testified before the committee. Mr. Reed pro- 
nounced the scheme a problem presenting no 
was rejected by the Lords, for reasons in no way 
connected with its practicability. 


engineering impossibilities ; and, looking to the 


enormous shipping interests of England—60 per 
cent. of the carrying power of the world—made 
THE ENGINEERING AND METAL TRADES’ 
EXHIBITION IN LONDON, 
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The work is now in course of construction for the 
French Government, and it is to be erected near 
St. Omer, in France, and we are now d¢signing a 
set of four similar canal lifis for the Belgian 
Government, in which the weight raised will be 
somewhat larger. It is evident that a few presses 
such as these would more than accomplish the 
work required. 

Our ordinary depositing dock, similar to that at 
Sebastopol, which raises vessels of 6,000 tone, 
would also meet the requirements of the case very 
satisfactorily. Weare now constructing a second 
of these docks, of 10,000 tons, for the Russian 
Government at Vladivostok, and a third, of 3,000 
tons, for the Barrow and Railway Company, at 
Barrow-in-Furnese, to be afterward increased to 
5,000 tons. We have designed one of these docks 
for the Italian Government, to raise ironclads of 
15,000 tons’ weight, with a lift of 30 ft. There 
would be no difficulty in modifying the propor- 
tions so as to render it suitable for a lift 46 ft., ond 
this form of dock raises the vessels out of the 
water and deposits them on a gridiron stage in a 
most convenient manner for railway transporte. 

It will probably depend to a great extent on 
their relative cost as to which of these systems 
may |e adopted, and we shall be prepared at any 
time to go into the necessary calculations, and 
render every assistance in our power toward the 
accomplishment cf the great work in which you 
are engaged. 

We apprehend no difficulty in perfecting the 
necessary details of the plans so as to insure the 
safe transportation of the largest loaded ships on 
the railway cars with absolute safety. 


To the above professional opinions many Ameri- 
can engineers have added their words of approval, 
among the latter, Gens. Q. A. Gilmore and G. T. 
Beauregard, and Capt. Edward Hart, U.S. Naval 
Constructor. 

Concerning the route selected, the Senate Com- 
mittee report as follows : 
































the statement that this enterprise could be dealt 
with by Britich shipowners and capitalists in the 
event of a failure of American capital. 

Sir Edward thought that we have had sufficient 
experience in handling loaded ships of 3,000 or 
4,000 tons in docks, to convince us that ships 
would not be improperly strained in transit over 
the Isthmus. 

Nathaniel Barnaby, C. B., present Chief Con- 
structor of the British navy, in a letter dated Lon- 
don, Oct. 8, 1881, in answer to a request for his 
opinion on the transportation with safety of a 
fully loaded ship on a railway car, says, ‘‘I not 
only think the problem soluble, but that the solu- 
tion is, in my opinion, fairly indicated in your 
plans as laid before the committee on inter- 
oceanic canals and shown to me.” 

Wm. John, for some years the scientific ad- 
viser of the Committee of Lloyds Register of Brit- 
ish Shipping, London, and who built the Inman 
steamer City of Rome, says, Oct. 6, 1881: ‘The 
practice of lifting « ship of larze size clean out of 
the water has become an every-day occurrence. 
The further step of lifting her to a considerable 
height is not a great one, especislly if you can 
start with her floating in a considerable depth of 
water. Beyond that the conveyance of her ona 
railway, provided the latter is mocerately level and 
straight, is a simple matter, which is certainly not; Mr. Eads has selected the Isthmus of Tehuante- 
outside the reach of civil engineers.” pec, and your committee unhesitatingly finds and 

Mr. John Fowler, the celebrated English engi- arnerte that, - a — the ae, 

. C er 
neer, states that eight or more years ago he pre- glance a the map will ve once demantianen the 
pared plans for the transportation of steamers 


correctness of this assertion. If a vessel] leaving 
from one level to another at the first cataract of|the mouth of the Mississippi River, bound for 


the Nile; and after careful investigation of the California or the Orient, cross the isthmus at 
alternative plans of canal and railway, decided in| 1°PU2>tepec, her voyage will be 1,250 miles 


, shorter in distance than if she crossed at Nicaragua, 
favor of the railway, having satisfied himself that! and 2,200 miles shorter than if she crossed at Son. 





This exhibition was opened in the Agricultural 
Hall on July 5, and remained open until July 21. 
Its name sufficiently expresses its nature and pur- 
pose ; and the exhibits comprised machinery, etc., 
pertaining to mining, metallurgy, casting, forg- 
ing, rolling, hydraulics, pneumatics, machine 
tools ; electrical, telegraph and sanitary engineer- 
ing; and marine and military engineering ; 463 
exhibitors furnisbed samples of their products. 

Mr. Samson Barnett, Jr., the manager of the 
exhibition, aimed to promote a gathering which, 
while exceedingly interesting to all persons con- 
nected with mechanical pursuits, would not be 
swamped by mere sightseers. To this end the 
time was limited to the dates given, requiring all 
business to be transacted rapidly, and permitting 
the inquirer to meet principals, rather than 
representatives, too cften chosen in long drawn-out 
exhibitions for their fluency of speech rather than 
mechanical knowledge. There was a noticeable 
absence of the ‘‘ bazar” stands, etc., which have 
been a prominent feature in previous occasions of 
like import. This exhibition was conceived on a 
broad business basis, and intended to act as a kind 
of high exchange, where manufacturers, buyers 
and sellers could meet not only to make bargains, 
but to exchange views and opinions, and learn 
the progress and feeling of the trade. 

Space will not permit more than a very hasty 








PEE 


356 


ama. If a vessel leaving New York, bound for 
the same destination, cross the Isthmus of Tehuan- 
tepec, her voyage will be 750 miles shorter than if 
she went by Nicaragua, and 1,250 miles shorter 
than if she went by Panama. Jnasmuch as this 
large saving of distance chiefly affects only the 
commerce of this country and that of Mexico, and 
not the commerce of Europe, it must be at once 
apparent that the location of a transit way at 
Tehuantepec is of vital importance to the com- 
mercial interests of the United States, 

The saving of distance is synonymous with cheap 
transportation. Both at Panama and Nicaragua, 
at various periods throughout the year, calms pre- 
vail to an extent which would greatly decrease 
the value of either of the routes for sailing vessels. 
Such, however, is not the case at Tehuantepec, as 
favorable winds always prevail there, thus af- 
fording a guarantee of no serious detention to 
sailing vessels seeking a passage by that route. 

The Senate having failed to take any action on 
the report of this committee, Mr. Eads has with- 
drawn his proposition to the U. 8. Government 
from further consideration of Congress. 

The managers of the enterprise believe that the 
report of this committee, and the expression of 
views by eminent engineering authority contained 
in it, conclusively establish the fact that the 
scheme promises success financially, and is per- 
fectly feasible froman engineering stand-point. 

In referring to the arrangement of supporting 
wheels and track, the pamphlet states that on 
the London and Liverpool R. R. engines are used 
which impose a pressure of ten tons on the rail un- 
der each driver, and that a road-bed no stronger 
than this will be required for the ship railway. 
For a loaded ship of 5,000 tons the car willbe 
about 400 feet long, and will weigh about 600 tons, 
with wheels 26 inches in diameter; 140 such 
wheels can be pat on each rail under it; four 
rails would therefore have 560 wheels, which with 
ten tons load to each would amount to 5,600 tons, 
In other words, a double track railway(4 rails), like 
the London and Liverpool, is really sufticient to 
carry a 5,000 ton ship. 

It is proposed to use a rail 50 per cent. heavier 
than the English rail mentioned, and place springs 
over each wheel to compensate for inequalities in 
the track. Concerning the financial question, 
whether it would pay when constructed, the 
author of the pamphlet in question figures a net 
revenue of $9,000,000 per annum from the trans- 
portation of the California wheat crop alone, in the 
year when the railway is to be opened; this crop 
he estimates at about 49,500,000 bushels, or 
1,340,000 tons, and thinks that the ships could 
better afford to pay $5 per ton for freight on this 
amount, than carry it 8,250 miles further by way 
of Cape Horn, and besides, lose 90 days’ time. 

The net revenue given would pay 6 per centum 
on $150,000,000, which is regarded as an ample 
construction fund. 

According to the terms of the Mexican conces- 
sion, work was commenced on the railway prior 
to May 1, 1883; and the statement is made that it 
is now progressing, and that the surveys are being 
rapidly pressed to completion. The road must be 
finished on or before May 1, 1893, 
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THE GROWTH OF ST. PAUL, MINN, 





From the last annual report of the St. Paul 
Chamber of Commerce, we make the following 
abstracts of interest, as showing the rapid progress 
of this city of the Northwest. 

Commencing with the wholesale business, which 
only dates from 1865, when a business of $100,000 
a year by any one firm was considered a marvel of 
success, the total sales in 1870 amounted to 
$9,813,000, and in 1882 to $66,628,494 ; the business 
of 1882 showing an increase over that of the pre- 
ceding year of $20,072,495. As an outgrowth of 
this trade $8,580,900 was expended in the past 
year in the erection of business blocks. 

Of manufacturing establishments, there were in 
1870 88, with a total value of products of $1,611,378; 
in 1882 the number of different establishments 
had increased to 694, and the value of the output 
to $22,390,589. Contractors and builders did the 
largest business; crackers and bakery products 
were next largest, and printingand publishing the 
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third in amount, though the flour product is 
nearly as large as the latter. 

The present banking capital of St. Paul is 
$5,500,000, an increase of $2,300,000 over 1882. 

The increased mileage of the railway system 
centering at St. Paul was, in 1882, 2,400 miles; an 
evidence of the progress this city is making as a 
commercial center. And the total amount of 
freight handled at 3t. Paul in 1882] was 2,291,407 
tons ; these railway companies spent $830,000 in 
permanent improvements within the city limits in 
the past year,and the Northern Pacific and Manitoba 
roads have made extensive purchases of land in 
the northern part of the city, with a view to 
further extension of their local facilities. 

The volume of real estate transactions in 1882, 
and the prospective dealings for 1833, clearly dem- 
onstrate the extremely rapid growth and devel- 
opment of St. Paul. During 1882, there were 
4,497 transfers of realty, representing a money 
value of $9,374,842.60 ; the estimated value of real 
estate transactions for 1883 is at least $15,000,000. 

In the last annual report of the Chamber of 
Commerce, the population of St. Paul was given 
as 65,000; the present estimated population is 90,- 
000. 

Street paving and sewerage are now properly 
occupying the attention of the citizens; the ex- 
tension of both are badly needed, more especially 


the street paving. The elevated site and diversified 
surface make the construction of sewers a com- 
paratively easy matter, and a fairly creditable 
system already exists. 
cirgenartomeniiie sae ipis Mile siiaistihscvtds 
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J. H. Brirron has not yet accepted the position 
as State Railroad Engineer of Texas. 

MaJ. SAMUEL M. MANSFIELD, Corps of Engineers, 
has been granted leave of absence fortwo months. 

ENSIGN H. C. WALKENSHAW has been detached 
from the coast survey and placed on waiting 
orders. 


C. A. NOBLITT was recently in Henderson, 
(Texas), considering a survey of the route for the 
railroad from that place to Nacogdoches. 

Sin ALEXANDER CAMPBELL and Mr. COLLING- 
WooD SCHRIEVER, Chief Engineer of the Canadian 
Government railways, were lately in Salt Lake 
City. 

R. BELL, of the N. Y., W. S. & B. R. R. has 
been appointed chief engineer of the Washing- 
tou, Ohio & Western Railroad, with headquarters 
at Alexandria, Va. 


COMMANDER WILLIAM N. JEFFERS died at Wash- 
ington on Monday. He had been engaged in 
several hydrographic surveys, and was possessed 
of a great fund of scientific knowledge. 

Hon. GINERY TWICHELL died at Brookline, 
Mass., on Monday. He was born in 1811 and had 
been President of the Baltimore & Ohio Railroad 
in 1858-1867. He had been identified lately with 
several Western roads. 

WILLIAM T. CARLTON, a well known engineer 
and electrician, died at Brockton, Mass., on July 
21. He laid down telegraph lines in Persia and 
other Eastern countries. He was born in England 
in 1888. Hehad met with reverses of late years. 


In answer to several inquiries concerning the 
Harrisburg & Western R. R., referred to on page 
323 ante, July 7, we have to reply that Mr. O. 8. 
BaRNEs is chief engineer; the office is in room 26, 
8th floor, Mills Building, N. Y.; and that contracts 
for tunnel work, etc., are to be let in September. 


Mr. RepMoND J. BROUGH, city engineer of To- 
ronto, Can., who was thrown out of a buggy on the 
12th inst., died on Saturday, 21st. The deceased was 
born in Toronto in 1846; after graduating from To- 
ronto University in 1869,he was engaged on govern- 
ment drainage works; for the next three or four 
years, he was engaged in railway work; in 1874 he 
received the appointment as assistant engineer on 
the Toronto water-works; on the retirement of Mr. 
SHANLY in 1880, Mr. BrouGH was appointed chief 
engineer, which office he held at the time of his 
death. He wasa member American Society Civil 
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Engineers and a member Inst. Civil Engineers 
(England), also a member of the American Society 
of Mechanical Engineers. His untimely end js 
deeply regretted both by the citizens and the 
officials, to whom by his unfailing courtesy he 
had greatly endeared himself. 


CORRESPONDENCE. 


FAST LEVELING. 
CLIFTON, Bosque Co., Tex., July 20, 1883. 
EDITOR ENGINEERING NEws: 

As the *‘ boys” are agitating the subject of “ fast 
time in leveling,” I send some notes from here on 
the subject. 

On open prairie, moderately broken, we consider 
six miles a day of location leveling a good day's 
work. I have known of ten miles to be done by 
commencing at daylight and working till dark, 
but such is entirely too much, and no engineer 
should require it of an assistant. As an example 
of reasonably rapid and accurate leveling in one 
day, the writer submits the following from his per- 
sonal experience : On a survey for system of sewer- 
age at Galveston, ran a line of levels four three 
quarter miles long, closing on the bench started 
from with an error of 0.014. Of course the kind of 
rod used has a great deal to do with the amount 
and accuracy of the work done. We use the *‘Texas 
Rod” to a considerable extent on all classes of work 
here lately ; it is a portable self-reader, which in- 
sures great rapidity, and is at the sametime, from 
the peculiarity of the graduating figures, extremely 
accurate, as much so in fact as a target rod, having 
been proven so many times on testing old benches. 
laying off bridges, etc. 

The tendency to mirage on the prairies here in 
summer is a source of much annoyance in leveling. 
This subject of fast leveling should be rather dis- 
couraged. What we want is good leveling first and 
above all, with fastness as a secondary considera- 
tion. Yours truly, M. L. Lyncu. 


FAST LEVELING. 
NATCHEZ, Miss., July 20, 1883. 
EpiItoR ENGINEERING NEWS. 

Dear Sm: To gratify the wish of Mr. J. M. R. 
and others, we send you a record of time and dis- 
tance in leveling made on the preliminary survey 
of the N. & N. W. R. R. in May last. Our leveler, 
Mr. A. B. Crothers, made the distance of 45,540 ft. 
(eight miles and thirty-three hundred feet) in nine 
hours, keeping up his level notes, and marking 
bench elevations from 4 to $ miles along the lines. 
The run was in Richland Parish, La., along a dirt 
road and through open farms almost level, stations 
200 ft. apart, turning points 400 ft. and less from 
level. Yours respectfully, R. A. RHODEs. 


LIST OF ENGINEERS’ AND SURVEYORS 
‘ ASSOCIATIONS. 
MARYSVILLE, July 28, 1883. 
EDITOR ENGINEERING NEWS: 

Would you please give usa list and address of 
all the engineers’ and surveyors’ societies, clubs or 
associations in the United States that you may 
happen to know. Respectfully, FF. J. Sacer. 

American Society of Civil Engineers, 127 East 
Twenty-third street, New York City, John Bogart, 
Secretary ; American Society of Mechanical Engi- 
neers, 15 Courtland street, New York City, F. R. 
Hutton, Secretary ; Polytechnic Association of the 
American Institute, Thos. D. Stetson, 28 Murray 
street, President; Technical Society (German), 
Geo. A. Wundram, 316 Quincy street, Brooklyn, 
Secretary ; American Institute of Mining Engi- 
neers, Prof. Thos. H. Drown, Easton, Pa., Secre- 
tary ; Engineers’ Club of Philadelphia, 1,523 Chest- 
nut street, Philadelphia, Howard Murphy, Secre- 
tary; The Franklin Institute, Philadelphia, Pa.; 
the Boston Society of Civil Engineers, S, EZ. Tink- 
ham, Secretary, City Hall, Boston, Mass.; Western 
Suciety of Civil Engineers, L. B, Morehouse, Sec- 


retary, llinois Central’ Railroad, Chicago, 
Il.; Civil Engineers’ Club of Cleveland, 
M. W. Kingsley, Secretary, Cleveland, 0.; 


Engineers’ Club of St. Louis, Prof. Chas. A. 
Smith, Washington University, St. Louis, Secre- 
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jary; Denver Society of Civil Engineers, E. H. | 
Kellogg, Secretary. Denver, Col.; American 
Water-Works Association, J. H. Decker, Hannibal, 
Mo., Seeretary ; New England Water-Works Asso- 
ciation, R. C. P. Coggeshall, Secretary, New Bed- 
ford, Mass; the Michigan Association of Surveyors 
and Civil Engineers, Prof. R. C. Carpenter, Agri 
cultural College, Lansing, Mich., Secretary ;\ 
County Surveyors’ Association of Indiana, 
J. C. Pulse, Secretary, Greensburg, Ind.; 
Ohio Society of Surveyors and Civil Engineers, 
Benj. Thompson, Recording Secretary, Urbana, 
O.; Ohio Institute of Mining Engineers, R. S. 
Paul,, Secretary, Akron, O.; Colorado Institute of 
Engineers, F. L. Sizer, Secretary, Leadville, Col.; 
Engineers’ Club of Minneapolis, Andrew Rinker, 
President, Minneapolis Minn. 

We have no doubt there are other organizations 
of Engineers and Surveyors, but we do not now 
recall them and we will wait for outside recollec- 
tions to add them to the above list.—Ep. ENG. 
NEws. ] 
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SCHOOL FOR MECHANICAL ENGINEERS. 
BROOKLYN, N. Y., July 22, 1883. 
EDITOR ENGINEERING NEWS ; 

I have been asked by a young friend of mine 
who intends adopting mechanical engineering as 
a profession, if I could direct him as to the best 
scientific school or college to attend for the pur- 
pose of getting a thorough training in the subjects 
connected with that branch preparatory to enter- 
ing the workshop. 

Would you kindly inform me what you con- 
sider the best school, also how to procure the 
necessary information as to the courses, fees, etc., 
of such schools as you recommend ? 

Respectfully, SUBSCRIBER. 

[We believe it is generally conceded that the 
best school of mechanical engineering in this 
country is the Stevens Institute of Technology, 
Hoboken, N. J. Among its teachers are Profs. 
Morton and R. H. Thurston, two names which 
are synonymous with the highest grade of intel- 
lectual superiority in mechanical science at pres- 


ent recognized anywhere. By addressing Stevens | 


Institute, Hoboken, N.J., you can get all the in- 
formation as to fees, etc., desired.—Ep. ENG. 
NEWS. ] 
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THE ST. LOUIS PAVEMENT. 

The contract for paving Pine street, St. Louis, 
with asphaltum is very concise. The foundation 
must be of cement, mortar and concrete. 

Upon the concrete foundation thus prepared 
shall be laid the wearing surface or pavement 
proper, the basis of which or paving cement must 

pure Trinidad asphaltum, unmixed with any of 
the products of coal tar. The wearing surface 
shall be composed of: 1. Refined Trinidad asphal- 
tum, 2. Heavy petroleum oil. 3. Fine sand, con- 
taining not more than 1 per centum of hydrosili- 
om ot alumina. 4, Fine powder of carbonate of 
ime. 

The Trinidad asphaltum So whether 
crude or refined, as found in this market, contains 


|asphaltic cement than given above; it shall be 


ately to about 300° Fahrenheit. The pulverized 


hot sand in the —— proportions, and is then | 
mixed with the asphaltic cement at the require. | 
temperature, and in the proper proportion in a | 
suitable apparatus, which will effect a perfect 

repared in the manner 


mixture. 
The pavement mixture, 

thus indicated, shall be laid on the foundation in 
two coats. The first coat, called cushion coat, 
shall contain from two to four per cent. more 
ive a thickness of half | 
jan inch after being consolidated by a roller. The 
| second coat, called surface coat, prepared as above | 
| specified, shall be laid on the oubion coat ; it shall 

| be brought to the ground in carts, at a temperature | 
| of about 250° Fabrenheit, and if the temperature 
of the air is less than 50°, iron carts with heating 
| apparatus shall be used in order to maintain the 
| proper temperature of the mixture; it shall then 
| be carefully spread, by means of hot iron rakes, in 
;such manner as to give a uniform and regular 
| grade, and to such depth that after having received 
| its ultimate compression, it shall have a thickness 
,of two inches. The surface shall then be com- 
| pressed by hand rollers, after which a small amount 
| of hydraulic cement shall be swept over it, and it 


laid to such depth as will 
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that it will penetrate a solid piece of iron twenty- 


| carbonate of lime, while cold, is mixed with the | four inches thick, and will easily carry the projec- 


tile from twelve to fifteen miles. It is intended 
for both naval and sea-coast defence. A company 
with a capital of $10,000,000 has already been 
organized to manufacture the gun. Mr. Haskell 
is president, and ex-Gov. Cornell, ex-Senator Platt 
and John F. Smyth, ex-Insurance Commissioner 
of New York, are some of the other parties inter- 
ested. 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 
BY J. JAMES R. CROES, M. AM. SOC. C. E. 
(Continued ‘from page 340.) 
DXLVII.—MOUNT PLEASANT, MICH. 


Mount Pleasant, Michigan, in lat. 43° 35 N., long. 
85° W., onthe Chippewa River, is on gently sloping ~ 
ground, about 20 ft. above the river. The soil 
is sandy, underlaid by hard-pan at a depth of 
about 8 ft. 

Settled in 1864, it was incorporated a village in 
1865. Water-works were built in 1882 by the vil- 
lage, after plans of A. C. Sekell, C. E., taking the 
supply from a well 18 ft. in diameter for a 
depth of 20‘'ft., then 6 in diameter for 8 ft., 





shall then be thoroughly compressed by a steam 
roller, weighing not less than 250 pounds to the 
inch-run, the rolling being continued for not less 
than five hours for every 1,000 yards of surface. 
The powdered carbonate of lime shall be of such 
| degree of fineness that five to fifteen per centum by 
| weight of the entire mixture for the pavement 
|shall be an impalpable powder of limestone, and 
| the whole of it shall pass a No. 26 screen. The 
| sand shall be of such size that none of it shall pass 
|a No. 80 screen, and the whole of it shall pass a 
|No. 10 screen. In order to make the gutters, 
which are consolidated but little by traffic, entirely 
|impervious to water, a width of 12 inches next 
| the curb shall be coated with hot pure asphalt and 
|smoothed with hot smoothing irons, in order to 
| saturate the pavement to a certain depth with an 
excess of asphalt. 
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THUNDERSTORMS. 





Thunderstorms have for the last four years been 
the subject of careful observation both in Bavaria 
and Wurtemburg, where the dangers which result 
from them, and still more from hai] showers, make 
the farmer take a keen interest in the weather. 
The number of weather stations being found insuffi- 
cient, the Meteorological Office proposed that people 
in all districts should undertake to send in aoa 
| reports immediately after each storm. For this 
purpose = cards were issued, on which the exact 
time of firat thunder and lightning observed; wind 
direction before, during, and after the storm; rain 
and hail period, and further observations were to 
be stated. The appeal was most readily responded 
to, and there are at present 279 regular observers, 
who have been found quite reliable in dispatching 
their cards, which pass free of charge. The 
statistics thus gained show that ncaintiaee 
principally arise in localities which favor local 
differences of temperature, so that certain places 
may be considered their ae aes They 
affect most intensely the ridges between two local 
|centers of barometric depression, and move in 
long, narrow fields, different points of which, even 
| if far apart, being visited at exactly the same time. 
The storms proceed in a direction vertical to the 
front of the field, independently of local winds. 
By far the greater num take place between 2 
| and 4 p. m., and again between 1 and3a.m. It is 
somewhat strange that during the year 1882 both 
these maxima were delayed by about an hour. In 


| 


and then three 8-in. drill holes in the _ bot- 
tom, 4 ft. deep. The water is pumped by a 
Deane pump, driven by water power, through an 
8-in. main, into a cedar tank 20 ft. in diam- 
eter and 16 ft. deep, 75 ft. above the pumps 
and 45 ft. above the highest part of the vil- 
lage. In case of fire, the water is pumped di- 
rectly into the mains with 70 Ibs. pressure. 
Distribution is by 2 miles of cast iron pipe, of 
eight to four in. diameter, with fifteen fire 
hydrants, seven gates and twelve taps. Service 
pipes are of lead from main to sidewalk. The pop- 
ulation in 1880 was 2,000. The works cost $1,400, 
and have just gone into operation. They are man- 
aged by a board of three water commissioners. 
William T. Whitney is the secretary. 
DXLVIII.—HOLLISTER, CAL. 


Hollister, California, in lat. 44° N., long. 120° W., 
is in the middle of the San Benito Valley. It was 
settled in 1870. 

Water-works were built in 1876 by a private 
company, after plans of R. M. Shackelford, taking 
the supply from three 10-in. arte-ian wells, 85 
ft. deep, and pumping it with a Knowles engine of 
154 in. steam and 10 in. water cylinder, to a height 
of 110 ft., with a reservoir in excavation, and lined 
with brick in cement, holding 300,000 gallons at 
120 ft. above the turn. 

Distribution is by 5 miles of wrought iron pipe, of 
6and 4 in. diameter, with 38 fire hydrants, 250 taps 
and 2 meters. Service pipes are of wrought iron. 
The town does not pay for water. The population 
in 1880 was 1,034. The daily consumption in 1882 
was 120,000 gallons. No financial statements are 
furnished. E. M. Laughlin is President, and 
James K. Allen is Superintendent. 
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The report of Major A. M. Miller, of the Engineer 
Corps, on the operations at Memphis and other 
poimts, bas been received at the War Department 
The leading features are as follows: 

Memphis Reach and Harbor—A survey of the 
Memphis reach from the foot of Island No. 10 to 
Scanlan’s landing was completed in August. 1882, 
and a plan for the improvement of the reach sub- 
mitted to the Mississippi River Commission. The 

lan so far as the revetment of caving banks in 
opefield Bend and above and below Wolf River 
was approved by the commission, and an allot- 


































































from 20 to 35 per centum of impurities, and is | : : : rm 
specially refined and brought to an uniform stand- | cuca — —— via oyetem oo 


ard of purity and gravity. | was first introduced in Bavaria, but soon adopted 


ment of $300,000 was made August 17, 1882, for 
this ae An additional allotment of $25,000 
for the completion and repair of the work for the 


al 


The heavy petroleum oil, which may be the |}. wurtemberg. protection of the Memphis front was made Septew - 
residuum 7 gpg of the petroleum oils as | 7 Saree cali allies iii | ber 16, 1882. Owing to high water, work we bot 
found in the market, generally contains water,, THE HASKELL MULTI-CHARGE GUN. commenced till a month later, and it consisted ia 





light oils, coke and a gummy substance soluble in | repairing the mattress and revetment already in 
water. The petroleum oil is freed from all impur-| ReapinG, July 24.—The Haskell multi-charge | position, and in grading and revetting the bank 
ities and brought to a specific gravity of from | gun, which has been in course of manufacture at | between high and low water. The constant use of 
18° to 21° Beaume, and a fire test of 250° Fahren- | the Scott foundry in this city for the past two| this portion of the river bank as a janding-place 
heit. : a years, was finished to-day. To-morrow it will be | for steamboats, and the occupation of it as one 

By melting and mixing these two hydrocar- shipped to New York, and taken to Sandy Hook | of the two points where all the coal used in Mem- 
bons, petroleum oil and asphaltum, the matrix | to be tested in the presence of officers of the army | phis is landed, prevented the construction of con- 
of the pavement called asphaltic cement is manu-| and navy. Congress made a special appropriation | tinuous or long mattresses, and conse quently it 
factured, which cement has a fire test of 250 pene: The inventor, J. R. Haskell, has | was necessary to construct them in small sections 

t 


for this 
Fahrenheit, and at a temperature of 60° Fahren- constantly given the work his own supervision. |and above the mouth of Wolf River, where the 
heit has a specific gravity of 1.19. s |Many military experts have inspected the gun, | work would not interfere with river traffic. The 

They are mixed in the following proportions by | and —— it the most destructive engine of | mattresses were constructed of brush and poles, 
weight: Pure asphalt, 100 parts; heavy petro- death, perhaps, ever invented. and were 120 ft. long, 60 ft. wide and 2 ft. 
Jeum oil, 15 to 50 parts. 2 It is twenty-five feet long, and weighs twenty-| thick. They were built on inclined ways on the 

The asphaltic cement being made in the manner five tons. It is to revolutionize modern warfare. | saver bank and sunk with their longer dimension, 
above described, the pavement mixture is formed It cost $50,000. Underneath the gun are three 120 ft., normal to the direction of the river bank. 
of the following materials, and in proportion | pockets for the holding of powder. Each ket Twenty of these mattresses were sunk and the 


stated : altic cement, from 12 to 15; sand, contains twenty-eight pounds, and there are les shore revetment completed from the elevator to 
ae to 80; pulverized carbonate of lime, from eighteen sins in the breech, thus concentrating | the cotton compress. Except for a short distance 


| the force of over one hundred 


pounds of 

homogeneous, in place of one-fourth the amount usually 

tic cement must be varied | the breech of the cannon now in use. 

and character of the sand.| It is claimed that it will hurl a projectile twice 
tic cement are heated separ- | as heavy as those used in the ordinary 


powder | in front of Brown & Jones’ coal-yard, but which 
put in| it is proposed to complete during the next work- 
season, operations were suspended in Febru- 
, 1883, on account of high water, the river ris- 


In order to make the pavement 
proportion of 


the 
‘The sand and es 


ary 
cannon, and | ing to 84.15 ft., and shortly after feil to 18.20 ft. 
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The bank revetment stood the test of a sudden fall | State authority be forced to pay a part of the cost | 


ENGINEERING NEWS AND 


JULY 28, 1888 








admirably, and showed quite an accumulation of | of similar surveys in other States the inhabitants 
silt on its surface, in some places two ft. deep. | of which are unwilhng todo the work themselves? 


The bank has shown no evidence of further | This is one of the 
caving, and the work appears to be permanent, | desired to confine t 


Before this work was put in position the bank 
here had been constantly caving into the river 


below the work. Of this $825,000 allotted to 
Memphis reach and harbor $209,860.93 have been 
expended, leaving the amount available July 1, 
1883, $115,139.07. 

THE OUACHITA.—Improvement of the Ouachita 
River, A a the season the following 
work was accomplished: Seven hundred and 
eighty logs and snags destroyed, 596 leaning trees 
cut down, 300 shore snags and stumps destroyed, 
10 wrack heaps removed, and the wreck of the 
steamboat Little Bob B. removed. No work will 
be done during the coming season, no money 
having been appropriated by Congress for the 
continuation of the work. ith the appropria- 
tion asked for the fiscal year ending June 30, 1885, 
it is proposed to continue the snagging operations 
and the removal of the wrecks and tocomplete the 
dams at Catahoula Shoals, and to build wing dams 
at several other shoals which are drawbacks to na- 
vagation. No detailed estimate can be given for 
the improvement of the Ouachita with the snag- 
boat,as the nature of the work must be continuous 
from year to year, owing to the character of the 
obstructions which each flood brings down. The 
cost of running a snagboat eight months in the 
year, with incidental expenses, is $20,000, and this 
amount can be profitably expended. Water 
gauges on the Mississippi River and its principal 
tributaries—Observations were continued at all 
the gauges during the year, and repairs were made 
to those at Nashville, Tenn., and Alexandria and 
Carrollton, La. 

FLoop Recorp.—The following table gives a 
comparison of the flood of this year with the 
highest water previously recorded, from which it 
will be seen that the flood exceeded the highest 
previously known at several stations. 
Excess over previous reports: 


Cairo ... Pree eee 
Ds ne ssia | <oseurn =(.30 | Mouth White River ....=0.40 
Lake Province. .=4.40 | Natchez....... .... -00eeRtGue 
Vicksburg...... .. .=7.30 | Baton Rouge............= 1.07 
Red River Landing ...=3.30 | Carroliton .... .........=0.50 
St. Louis......... .....=6.50 | Louisville (upper). .....=3.04 
Louisville (lower)..... . 2.60 | Fort Leavenworch......=0."6 
Nashville ... ov cece T PIER casec-ese 504s =10.78 
Jacksouport...........=083 | Little Rock..... .... ..=5.20 
Alexan tria. 11.01 


The minus sign denotes that the water was 
below previous highest records. 
i 


22> oo SO 
SURVEYS IN THE STATES. 





The work to be done by the United States Geo- 
logical Survey in the current fiscal year has been 
laid out by Director Powell, and the plin has been 
approved by the Secretary of tne Interior. Those 
who have so vigorously op the extension of 
this survey from the Territories and public lands 
intu the States have been beaten, although such 
an extension has not been directly and explicitly 
authorized by law. The last sundry civil appro- 
priation act provides that the money appropriated 
ior the Geological Survey shall be expended, not 
only for work in the Territories, but also in con- 
tinuing ‘‘the preparation for a geological map of 
the United States.” Such a map can be made, of 
course, Only as the result of an examination of 
the geological structure and mineral resources of 
the whole country, and it was shown in Congress 
last winter that the officers in charge of the sur- 
vey found authority for State work for the first 
time in the sundry civil act for the year just end- 
ed, which also contained the words above quoted. 
The plan of work prepared for this year by the 
Director includes an examination of the geologi- 
cal structure and mineral resources of parts of 
Alabama, Mississippi, Virginia, West Virginia, 
Minnesota, Michigan, Missouri, California and 
Coloratio. 

While those who direct the survey may find 
sufticient authority for State work in the appar- 
ently unimportant words concerning a geographi- 
cal map, it 1s true that open propositions to extend 
the survey into the States have been stromgly and 
successfully opposed in Congress. When the bill in 
which these words first appeared was in commit- 
tee, an open proposition of thatkind was defeated. 
The Chairman of the Committee on Appropria- 
tions m the House, Mr. Hiscock, of this State, 
fouzht in vain last winter to prevent the re-enact- 
ment of a provision under which the extension 
could be made, and was supported by Mr. Black- 
burn, of Kentucky, but those who represented 
States containing unexamined mineral deposits 
could not be overcome. 

No one denies that authority for making geolo- 
gical surveys in the Territories and in the area that 
is still owned by the government can be constitu- 
tionally given. No one op the progress of 
surveys on the public domain. But why should 


for geological surveys made in their own 8 


those persons who have already been taxed to 
tates by |i 


tories and public lands. There are States in which 


elaborate and costly geological surveys have been 
and seriously threatened the safety of the large | made. 


treight and grain elevator, erected last summer | these surveys. 
work of the same kind in Alabama and 
ginia? 





pend money in revealing the mineral wealth Lid- 
den in private property? It may very properly 
uncover the riches which have been concealed 
beneath the surface of its own land—the land that 
is the common property of the nation—but why 
should it spend the money yielded by national 
taxation in mapping out the coal and iron of West 





speculators and others who own the land? That 


concerning the cost of the pro 
existence of any constitution 

Federal money in the development of priv. 
erty. 


States. It is not probable, however, that the cost of 
the work will equal Mr. Blackburn’s estimate. 


expected to interfere with it. Itisunfortunate, how- 





ueetions asked by those who 
Federal survey to the Terri- 


The citizens of these States have paid for 
Is it fair to ask them to pay 2 
est Vir- 


Again, why should the general government ex- 


Virginia for the direct benefit of corporations, 


is work for the private owners themselves, and 
they will do it, if they fail to induce the govern- 
ment to doit for them. There are other questions 

work and the 
warrant for using 


ate prop- 
The appropriation for this year is $304,700, 
but much larger sums will be required if the govern- 
ment is to make acomplete geological survey of the 


hich was $50,000,000. 

The work which the officers of the survey have 
begun in the States will undoubtedly be carried on 
from year to year, for Congress cannot now be 


ever, that auvhority for it was secured by what 

has been regarded as a trick of legislation. It 

would have been better to postpone the State 

work until it could be done under an open, direct 

= unmistakable provision of law.—New York 
mes, 


NEWS OF THE WEEK. 


Iona (MICH.) WaTER-WoORKS.—The Michigan 
Pipe Co., of Bay City, has the contract for the 
pipes, hydrants and velves. Wyckoff pipe will 

used. Messrs. Fairbanks, Morse & Co., of 
Chicago, will furnish two Smith-Vaile high pressure 
steam pumps of the largest size, also two steam 
boilers 52in. diameter, 14 ft. long, with forty-four 
$14 in. flues in each. 


Pirz Contract Let.—Ionia, Mich., contracts 
with the Michigan Pipe Cu. of Bay City, for 250 
ft. 12 in, water pipe, 4,002 ft. 8 in., 14, it. 6 in., 
and 20,420 ft. 4 in., besides valves, one 12 in., one 
10 in., three 8 in., sixteen 6 in., and ten 4 in.; 
hydrants, sixty-seven of the Hully pattern, double 
discharge. 

ASBESTOS PropUCTS.—In the Engineering and 
Metal Trades’ Exhibition, just closed in London, 
Messrs. Witty & Wyatt, of Billiter House, Billiter 
street, displayed sheathing for fire-proof linings 
to asbestos roofing, and pure asbestos twisted 
rope. This latter is saturated with a solution of 
india-:ubber, and is warranted as durable. The 
same firm also exhibited a new asbestos lubricant, 
which, by its merits, is stated to have already 
established i.seif in the favor of English engineers. 
Being in itself a capital non-conductor of heat, 
mineral asbestos is a first-rate compound for lubri- 
cation, and it is claimed by the makers that one 
pound of the compound as made by them is 
equivalent to one gallon of the best lubricating 
ou, It isso graded that it is adapted for use in 
any climate. Phosphor-tin, a German product, is 
also among the exhibits made by this firm. Five 
per cent. of phosporous is so intimately mixed 
with the tin that, it is so claimed, the compound 
can be melted again and again without any of the 
phosporous being lost. 

Pixe’s Peak R. R.—W. F. Ellis, Jr., present 
Chief Engineer of Colorado Springs, Col., is locat- 
ing the Pike’s Peak R. R. He is keeping the line 





down to a maximum grade of 300 ft. per mile and 
maximum curves of 30°. The len is 27 miles. 


Greatest elevation 14,146 ft., or by about 2,000 ft. 
the highest railroad elevation in the world. 

FARIBAULT (MINN.) WaTER-WORKS. — Messrs. 
Foss & Patterson, civil and hydraulic engineers, 
Minneapolis, Minn., are the engineers for these 
water-works. The contractors will begin work as 
soon as possible. 


WorkK OF THE UwniTep States SuURVEY.— 

f. d Merriman of Lehigh University, 
at Bethlehem, civil eer in charge of the 
United States geodetic surve i 


and near Reading. The angles of triangles 
comnecting these mountain are carefully 
measured and are used in the geograph- 
ical positions of the points, w thus serve as 


accurate landmarks from which the surroundi 
country 
work in this State was begun in 1875, and has been 
carried on each year since during the summer 
months.—Harrisburg Patriot. 



































Island (Mass.) was given to 
$15,000. 





ng 


may be easily ma : e@ geodetic 


WHat Is AN ARCHITECT.—The late Mr. Alexander 


the eminent architect, was under examination at 

ae Se 

who wished to 

testimony,and after asking him what was his name. 
roceeded : 


t, afterward Baron, Garrow, 
etract from the weight of his 


“You are a builder, I believe ” 


E No, sir; I am nota builder, I am an archi 
tect. ” as 
‘*I beg your pardon, sir, [cannot admit that ; I 
consider them to be totally different.” ‘‘Oh, indeed 
Perhaps you will state wherein the great differ- 
ence exists?” 
Alexander, ‘‘ conceives the design, prepares the 
plan, draws out the specification—in short, supplies 
the mind ; the builder is merely the bricklayer or 
the nter. The builder, in fact, is the machine, 
the architect the power that puts the machine to- 


“They are much the same, I suppose ? 


* An architect, sir,” replied Mr. 


ther and sets it going.” ‘Oh very well. Mr. 
rchitect, that will do. And now, after your 


at Smygemetet distinction without a difference, 
per 


ps you can inform the court who was the 


architect of the Tower of Babel?” The reply, for 
promptness and wit, is not to be rivaled in the 
whole history of rejoinder : ‘‘ There was no archi- 
tect, sir, and hence the confusion.” 


GAINSVILLE (TEX.) WATER-WoORKS,—Gainsville, 


Texas, has adopted the Holly system of water- 
works and awarded a franchise to M. D. Mather 
and M. C. Orton. 
which is to be Gaskill compound condensing 
engines, will 
length of mains and pipes four and one-half miles 
of diameters from four to twelve inches ; the num- 
ber of fire hydrants fortv-two, and the works are 
to be completed January ist proximo. 


The capacity of the machinery, 
be 1,500.000 gallons daily; the 


OSHKOSH ; W1Is) WATER-WorkK8s.—The Holly man- 


ufacturing Company, Lockport, N. Y., has secured 


the contract forthe entire work of constructin 
water-works at Oskosh, Wis. Price two hundr 


and ten thousand dollars. About twenty miles of 


pipe, two hundred and five hydrants, and six mil 
ion gallons capacity of pumping machinery. 


ENGINEERS will shortly leave San Antonio, 


(Texas), to survey several roads from Gonzales to 
Carro. 
tonio to the Northwest, tapping the Texas Pacific. 


The design is to build a line from San An- 

How TO MANAGE ITALIAN LABORERS.—‘‘ Gath,” 
a New York correspondent, has been interviewing 
some officials on the West Shore Hudson River as 
to railway matters: He asked : 

‘* What do you pay these Italians?” 

‘*One dollar and thirty-five cents a day. They 
live very close. The only way you can get good 
work out of them is to drive them hard ; conse- 


quently our foremen and contractors start out at 


first to learn all the Italian oaths, and that, I think, 
is all the Italian many of them know. They 


swear all day without interruption, and thus suc- 
ceed in getting moderately good results. The mo- 
ment you — your payments to the Italians they 
become fiendish. 


We have had as high as 20,000 
workmen at one time on the road, and discharged 


5,000 hands on the 1st of June.” 


Sommit Co. (OHIO) BRIDGES will take $15,000 to 


repair them. 


Prescott (A. T.) has subscribed $200,000 for a 
i to connect with the Atlantic & Pacific, 


railroad 
distant sixty miles. 


THE CONTRACT for building of a flume at Moon 


harles W. Parker for 


THe SPRING VALLEY WATER COMPANY, CAL., 
is about to raise $2,000,000 for the improvement 
of the works. The cost of connecting the Crystal 
Springs with San _ Francisco is estimated at 


$750,000, of which $350,000 will be expended alone 
for iron pipe. 


Granp Rapips (MICH.) has voted against bond- 
ing the city $100,000 for water purposes. 

THE CHIEF ENGINEER OF THE OREGON & TRANS- 
CONTINENTAL RoaD, R. E. O’Brien, states that the 
work on the inclines on both sides of the Columbia 
River is progressing rapidly. The bridge work is 
well advanced. 

MINING PROGRESS IN THE SOCORRO DISTRICT 
ao Mex.)—A gentleman lately arrived from this 

istrict says: Generally speaking, Socorro is to-day 
as different from its a) cea month ago as day 
is from night. In our midst the greatest reduction 
works of New Mexico are in course of erection, and 
a new railroadis branching out. Earnest work of 
the past two weeks has made Socorro the liveliest 
town in New Mexico. We looked over the ds 
of the railroad and smelter yesterday and felt a 


= pleasure to see the uetiwity of more than 


at work. oe eted their 
x to surveying cane is now 





JoLy 28, 1883. 











{ 

prospect 

f tember. On the grounds of the smelter a | 

a teen has sprung into existence. bout | 
seventy-five men are engaged in the erection of the 

buildings. 

VANDERBILT IN PENNSYLVANIA.—The Vander- | 


is that the contract for the main track be- | have 
tween Socorro and Kelley will not be let before the | ply at the Iowa Penitentiary, 


were opened 
| Office in Washington for the construction of an 
army and nav 
The names of the bidders were : 





AMERICAN CONTRACT JOURNAL. 








Brps FoR THE HoT SPRINGS (ARK.) HOSPITAL 
at the aster-General's 


hospital at Hot Springs, Ark. 


pilts are buying land in Pennsylvania, and Cyrus Frisbee, Hot Springs Deena iy buen . $86,335 
are prepari to develop the coal and iron | Sithern & Dow, Hot privgs ees or Cae 87,375 
mines. A Pittsburgh paper says: ‘‘The rail-| Patrick Mulcahy, §t Louis... ............ .. 4 


way world promises unusual 
tion durin __ coming fall. 
roads will 


the aggregate 10,000 new coal cars and additional 
locomotive power in proportion, The Pennsyl- 
vania Railroad Company is adding six engines per 
week to its present supply and has sincal a large 
order with the Baldwin Locomotive Works. 
Reading Company has given an order to the Bald- 
win Works for thirty engines to be built within 
the next six months, and has its own shops en- 
gaged upon new locomotives. The Baldwin Works 
now employ 2,800 hands, and will turn out 240 
engines during the next six months. This activity 
in railroad peeatong Ae accompanied with renewed 
inquiries about rails. The Bethlehem Iron Com- 

y last week received an order for 1,000 tons, 
and the Cambria Iron Company expect several 
large orders. The Edgar Thomson Works, the 
Pittsburgh Bessemer Steel Company and the 
Pennsylvania Steel Company are in receipt of 
numerous inquiries, aggregating about 50,000 tons, 
which, when turned into orders, will keep them 
comfortably busy and add stability to the iron 
market. 


ENGLISH-BUILT STEEL STEAMERS FOR LAKES 
SUPERIOR AND Huron.—The Canadian Pacific R. 
R. Co. is having built on the Clyde, three steel 
steamers for use on the above waters. All are to 
be launched by Aug. 15. The length of each is 
270 ft.; beam, 38 ft.; depth of hold, 23 ft., and 
carrying capacity about 2,000 tons. They are ex- 

ted to steam at a rate of 13 knots per hour. 
These steamers will ply between Fort William, on 
Thunder Bay, the present eastern terminus of the 
Can. Pac. R. R., and Algoma, on Lake Huron, 
where they connect with the eastern system of the 
same road. As vessels of 270 ft. in length cannot 
pass through the canals which must be traversed 
to reach their destination, these steamers have 
been constructed with seven water-tight bulk- 
heads, and after steaming out to Montreal they 
will be cut in two, and the portions again reunited 
after reaching the waters of Lake Ontario. They 
will carry 500 or 600 emigrants and 2,000 tons of 
wheat in bulk. 

THE LOCATING ENGINEERS OF THE NEW YORK, 
Texas & MEXICAN Railroad found a crossing 
over the San Antonio River. The y is now 
locating between Rosenberg and Houston. Count 
Telfener is soon expected, to give out contract. 
The engineering party now on the road is in ——. 
of Messrs. Fock and Storekenfeldt. Hon. E. D. 
Linn, of Victoria, is acting as right-of-way agent. 
Major N. R. Olcott, late chief engineer of the Texas 
& New Orleans road, has been engaged to make 
a preliminary reconnoissance from Rosenberg to 
Houston, and to ascertain what facilities and in- 
ducements that city will offer if the sae 
makes it one of their objective _ Major Olcott 
will go into the field next week. 


WAYNE (IND.) WATER-WoORKS.—No fewer than 
three water companies have been formed within 
three days to furnish the city. The last one is the 
Richmond City Water-Works, with a capital of 
$250,000. 

THE MINNEAPOLIS WATER BOARD has made a 
contract for 18,500 feet of pipe wish Sbickle, Har- 
ris & Howard, of St. Louis. 

THE Santa FE RaILROApD is to be built west from 
Wichita (Kansas) immediately to Dodge City and 
Kingman. Fifty miles of the work west are under 
contract. 

THE ARIZONA MINERAL BELT road is to lease the 
Atlantic & Pacific at Winslow and run to Globe, 
passing through the heart of the mineral district 
of Arizona. ft will be of the standard gauge. 

THE RAPID BUILDING OF THE CANADIAN PACIFIC 
is without parallel. The following was the track- 
laying in one week : 
























woe 
ae ys i id lla la j 
Ns isos cacscaetakecincitunacodnamiedqen tous Sabie 4.78 
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THe BIDS for building a new town-house at 


Monson (Mass.) will be received shortly. 

THE WYANDOTTE (KaNSAS) WATER-WORKS are 
in process of construction. The capital stock of 
the company is $200,000. 

CHILLICOTHE (Mo.) 1s TO Have a New Post-Or- 
FICE. Major Williams of the town has obtained 
the contract for building. 

Dean Bros. STEAM PUMP Works, Indianapolis, 


ar. Willis W. 
activity in construc- | Wath. Bill 


& Taylor, Hot ; 
More than a dozen | J Wangus & Co... Wood, eshingto ‘ 
put under contract in this State. The | go Robert Ale: 
different coal-carrying companies have ordered in | p Tatas 


the lowest responsible bidder. 
Frisbee, of Hot Springs, is the lowest bidder, and 
if he can furnish satisfactory bonds he will be 
awarded the contract. It is the impression among 
officials at the 
the figures for this work on the part of the lowest 
bidder should have been at least $100,000. 


1,200 feet long. 
sas River. 


Gilbert Car a 
received an order from t 
South Wales for two parlor cars. 


finished seven miles from 
crossip 
miles of track a 

SURVEYORS are running a line west from he St. | 


Rust & Coolidge, brid 
Little Rock, Ark., on July 20. 


THE SURVEYING CORPS OF THE EVANSVILLE, j ing about 50 pounds, or 1,400 pounds 1n all. 
WasHInaton & Brazit Railroad has started to | inspection shows the salt mine is all right 
make a preliminary survey of the new railroad 
from Washington to Brazil, Ind. 









to 


P Peck, Hot 8 





Sedrid and 


y. Washington, D.C.....- 6.2... ee eeeee. 112,659 
T iaad. RI Oe Ce, I aca sence coe acnccense 17,380 
Holtzclaw Bros., Washington. D.C ..  ... ......... 117,738 


John +. Adamon, New York City. need eaieabaa: waned 137,700 
Wm. 8. Oliver, Little Rock 


150,300 
The contract will be awarded in a day or two to 
In this case Cyrus 


Quartermaster-General’s office that 


THE BRIDGE AT WICHITA (KANSAS) will be about 
It will be across the great Arkan- 


THE SAND ISLAND BRIDGE will soon be built at 


New Albany, Ind.. the directors of the L., N. A. 
& C. road being very favorable to the enterprise. 


AMERICAN CARS FOR AUSTRALIAN ROADS.—The | 
Company, of Troy, has 
e government of New 


THE CHICAGO, MILWAUKEE & St. PAUL is mak- 


| 

=e that his line is) 
ula, M.T. After!) 

the Big Blackfoot, he expects to lay 2%, | 
ay. | 


CONTRACTOR WINSTON 


deen to Roscoe, a distance of 40 miles. The St. 
Paul Company will soon begin to build the road. 


THE BRUNSWICK WESTERN RoapD recently made 


a semanas te the New York Trust Co. for the sum 
of $3,000,000. ; 


THe Suit oF THE St. Louis & Texas against 
contractors, began at 


NoRFOLK & WESTERN R. R.—The increase of 


net earnings for the six months of 1883 ending | 
June 30 is 24.1 per cent. over that of 1882. The} 
New River Division was open to the coal fields | 
on May 21. 


THE KEELY Motor.—A correspondent of the 
Boston Mining Journal writes from New York: 

I met to-day the chief supporter of that psycho- 
logical _— of the age—the Keely motor. Mr. 
Frank G. Green was a prosperous manufacturer of 
iron pipe until he became infatuated with the mo- 
tor in 1874 and neglected hisbusiness. Bankruptcy 
ensued. Since then he has been Keely’s chief sup- 
porter, the treasurer of the company and the con- 
stant friend of the wildest fraud of the times. I 
knew Mr. Green when he was in the iron business, 
and when we meet I never fail to ask him how the 
motor is coming on. Sometimes he invites me to 
a little office he has in the Boreel Building and 
shows me pictures of the motor and reads me Mr. 
Keely’s latest explanations of his great discovery, 
which might just as well be written in Choctaw 
for all the sense that they convey. To-day it was 
the same story that I have heard for the last ten 


ears. 

7 It’s all right this time,” he said; ‘‘ there’s no 
mistake aboutit now. Our 500 horse-power engi 

is all ready to be put together. By the middle of 
next month we shall give you newspaper men an 
exhibition that will convert you all. The stock 
will go up to $5,000 a share within two days after 
your articles appear.” 

‘* What is it worth now ?” I ventured to ask. 

“* Five dollars a share—if any one wants to buy. 
But when our locomotive brings a train of cars 
from Philadelphia to New York at a cost of ten 
cents then you will believe in it, won’t you? Not 
only that, but Mr. Keely has so perfected his in- 
vention that, by running wires from his generator 
in Philadelphia, say, he can work all the engines 
in New York. It is the simplest thing in the 
world, Next month you will see the est 


| revolution the world has ever known.” 


So it has happened for ten years. It is alwa 
next month, and so it will until t 
public tires of 1t. For ten years Green has been 


about 


| quantity of dynamite for blasting purposes. 


| ning rended the skies. 
ing a survey from Flandreau northwest to Red-|leftand reached the boarding-house, situated at 
field. This company will build a line from Cedar | some distance from the works, when the electric- 
Rapids to Ottumwa, a distance of 90 miles. Fifty- ity struck the magazine and immediately there fol- 
five miles will be built this season. 1 


$200,000 in all has been sub- might, or with the aid of the chief, or 





ee 


just furnished a large pump for the water sup- scribed, of which sum less than $25,000 has gone 


to Keely, the rest having been spent up:n the ma- 
chines. The directors tow sre Robert Baldwin, 
J. J. Smith, G. B. Collier of Philadelphia, E. B. 
Haynes, F. G. Green, E. G. Randall of the Erie 
Railway, all men who ought to know better. The 
New England rights are said to have been sold for 
$50,000, a certain Mr. Rogers of Worcester having 
a large interest. The patents, Green says, are to 
be taken out next month—again the same story 
as for the last ten years—and young Beaman, Mr. 
Evarts’ son-in-law, has been retained, according to 
Green, to look after the interests of the company. 

THE survey for the International Park at Niag- 
ara Falis is to be at once commenced bv the State 
Engineer of New York. Assistant State Engineer 
Evershed has charge. 

Dave County, Georgia, has no boundary line. 
The State Engineer died on his way to the capital 
and his notes of the survey were lost. Many of the 
people in the region do not know whether they 
live in Dade County or not. 

THE CuHicaGo & INDIANA COAL RAILROAD Com- 
PANY has been organized at Indianapolis with a 


| capital of $12,500,000. The terminal points are Chi- 


cego and ‘lroy, on the Ohio, a distance of 280 
miles. There will be 750 miles of branch road. 

A LARGE EXPLOSION OF DYNAMITE. took place 
at Petit Anse Island (La.)on July 21. The com- 
pany operating the salt mines receiveda large 
The 
same was storedin a magazine situated about 400 
yards from the works. Large trees were in close 
proximity. On Saturday, July 21, a few minutes 
yast 12 o'clock, aterrific storm burst on the island. 

orrents of rain fell, and peal after peal of light- 
The workmen had barely 


lowed an awful explosion. Fora few minutes all 
seemed entirely paralyzed. Recovering,some rushed 
out to ascertain the cause. It was then discovered 
that the whole building in which was stored the 
explosive compound had disappeared, and in its 

lace was left a yawning chasm 15 or 20 feet deep 

y about 100 feet in length. The trees surround- 
ing were prostrated and shattered. One 24 feet 
in diameter was carried by the immense power in 
the blast 200 yards from where it previously stood. 
Every building on the island contiguous to the 
mines were shaken in a terrible manner, causing 
every glass door and window to part with their 
glass. 

There were 28 boxes of dynamite, each contain- 
Later 

The 
magazine was about 100 yards away from the roof 
of the gallery. 

RAILWAY BUILDING, ETC., IN MICHIGAN. — Messrs. 
Newberry & McMillan and Francis Palms of De- 
troit, in order to secure better termsand accommo- 
dations in handling their iron ores, will build and 
own a road for themselves. The Marquette, Hough- 
ton & Ontonagon Railroad now and for a long time 
has done the whole of the freight business between 
Marquette and the mines. Newberry & McMil- 
lan, Francis Palms and the group of capitalists 
known as the George I. Seney syndicate (who 
built the Nickel Plate Railroad). nave raised a 
fund of $2,000,000 for the improvement contem- 
plated, and General Manager MeCool of the Mar- 
quette & Mackinaw Railroad is now at work 
superintending the location of the extension 
from Marquette to Newgaunee and Ishpeming, 
upon which the work of grading and con- 
struction will begin in a very short time. The 
length of the road to be built from Marquette to 
the mines is fourteen miles, which, with various 
little spurs of line to the several mines, makes a 
total of seventeen miles. The country through 
which it is to be built is very uneven and rocky, 
and the cost of the work will be upward of $40,000 
per mile. The length of the branch road from the 
main line to Sault Ste. Marie is forty-eight miles 
(three surveys preliminary have already been 
made, but the located line is not yet known), 
through a heavily timbered country. In connec- 
tion with the branch road, its builders will con- 
struct a bridge across the shipcanal and St. Mary’s 
River, and by the terms of the charter (provided 
by an act passed by the Dominion Parliament and 

e Congress of the United States) the bridge must 
be completed before 1886. 


LAND-HOLDING IN SouTH Arrica.—Sir H. Bartle 
Frere gives us an account of the systems of land- 
tenure among the aboriginal tribes of South 
Africa—Bushmen, Hottentots, Kaffirs. Among 
the Kaffirs, ifa man wishes to leave the paternal 
kraal. he seeks a tract of unoccupied land, and 
builds a kraal for himself. His wives proceed to 

| cultivate as much land as they please, and the live 
stock is turned out to pastu e. The settlement 
descends from father tosons, unless, as often 
happens, this is prevented by the chief or an enemy. 


money from credulous while | Titles rest simply on force. A man owns the land 
Keely tnkered at his absurd cattietemp. Green he occupies as 
me 


long as he can hold it his own 


tribe, if 
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this is given. Authority of the chief or elders oreans them for occupancy as 
j 


resume or recognize possession has not been dis- 


covered by Sir Bartle Frere; but he says that it | ready and rented, the bridge trustees hope to 
may, perhaps, be discovered by future investiga- | realize as much as $50,000 a year fromthem. Mr. 


tors. —(Journ, Anthrop. Inst., Feb.) D. W. R. in) 
Science. 


THE CHANNEL TUNNEL.—The London Stock | 
Exchange, by the way, has lost what would 
have been a most delightful gambling op-| 
portunity by the decision of the joint) 
committee of the two Houses of Parlia- 
ment against the tunnel from France to England. 
Imagine the feelings of a bull on “‘ Tunnel stock” 
on the wang after Mr. Gladstone’s announce- 
ment in the House of Commons of Admiral 
Pierre’s action at Madagascar. Of course there 
would have been an enormous drop, followed by 
the natural disturbance in other money values. 
To people at a distance the action of the British 
government seems at a first glance ridiculously | 
old-fogyish. But a closer examination of the 
reasons advanced against the project will 
show that from an English point of view 
the decision of the government is wise. 


|contract for the iron work has been awarded to 


ENGINEERING NEWS AND JULY 28, 1883 


IRON AND METAL MARKET. 
PHILADELPHIA, July 26. 

A check hae been experienced in the upward ten. 
dency in the iron market during the past week. Buyers 
are not purchasing with as much freedom as ten 
days ago. Large consumers are of the opinion that 
the high prices asked for pig iron cannot be obtained 
when the fall demand opens. Current requirements 
have been filled, and hence there isa disposition to 
wait for developments. Special brands of Foundry are 
entirely sold up. Standard brands are in fair supply: 
inferior irons are cheap and plenty. The limits are 
$21@$23.50; offers are in hand at $22; asking prices, 
$22.50. A few hundred tons sold to-day. No. 2 iron 
is weak; Gray Forge iron is under fair inquiry, but 
limited sales. Prices are steady, the average being $18 
at furnace. Two or three large lots were sold at this 
figure, and negotiations are pending at $27.50, which 
is the lowest probable figure this season for a fair 
iron 


Sales of Bessemer pig have been made at $20.50. 


places. 
hen all the archways have been thus made 






















O.to Witte, who is one of the bridge committee 
in charge of this work, said: ‘‘ The line of arch- 
ways on the New York side is divided into five 
sections, numbered from A to E, each section cor- 
responding with the city blocks. There are more 
archways in some sections than in others. We 
shall begin with section D, which hassix agg be 
lying between Rose and Vandewater streets. 


the Keystone Bridge Company, and the mason and 

nter work has been awarded to Robinson & 
Wallace, of this city. They were the lowest 
bidders for each class of work.” 

PRESIDENT SCoTT’s RAILWAY SYSTEM will soon 
be under one management. The line from Cin- 
cinnati to Chattanooga (Cincinnati Southern), 335 
miles; the Alabama Great Soutbern, from Chat- 
tanooga tu Meridian, Miss., 295 miles; the Vicks- 
burg & Meridian, from Meridian to Vicksburg, 
140 miles; the Vicksburg, Shreveport & Pacific, 





It is very easy to say that in case of waror a 
threatened invasion the tunnel might be blown 
up, but it would not do to wait until the French 
were already in it, and if it were to be blown 
up on every threat of war the traffic facilities 
would be very small, There is one point which, 
although not openly mentioned, no doubt ex- 
ercised a good deal of influence upon the minds of 
English statesmen and military men. Much of 
the commercial greatness of England is due to her 
insular position and the consequent attention she 
gives to shipbuilding and maritime pursuits 
generally. Once destroy the ‘silver streak” 
which separates her from the rest of Europe, 
and her naval superiority would suffer a 
decided set-back. Something similar has been 
seen in Germany since the opening of the Sv. 
Gothard tunnel. The products of sunny italy now 
flow into the Prussian capital with as great regu- 
larity and expedition as treight is forwarded from 
Chicago to New York. Tne opposition to the tur- 
nel might have not been so great had France been 






















from Vicksburg to Monroe, 73 miles, to be built 
on to Shreveport, La., and the New Orleans & 
Northeastern, from Meridian to New Orleans, 190 
miles, now being rapidly constructed and will be 
opened next October. This will make a great 
route from Cincinnati and points above to New 
Orleans 


THE SEDALIA (MO.) WATER-WORKS were inspect- 
ed last week by the City Council. The old and new 
pumps now give 1,500,000 gallons a day. 

THE BIsMARCK (Dak.) CaPIToL.—A curious per- 


Quite an active demand has been developed within a 
few days for muck bars, and there is a disposition on 
the part of makers to advance prices, but thus far 
quotations rule at $34@$35. A good many puddling 
furnaces are idle; hence the demand. Merchant iron is 
without special activity at 2.20c. Buyers are absent 
from the market, and will not place fall orders at over 
2.10@2.15c. A large amount of construction iron 
has been ordered, and all the mills are well fixed; 
‘ prices are steady. A large amount of business has been 
formance was lately gone through in securing | transacted in steel rails at higher prices than have ruled 
plans for the proposed capitol building. Notice | neretofore, especially for small lots. Large blocks are 


was given that on the 13th inst. the commission E 
would meet to inspect plans and specifications, a Ok UEFA. Depers cf: tk eenete are fies 


and on that date three architects appeared before 
the board. Mr. Calkins, of Minneapolis, and Mr. 
McPherson, of Omaha, exhibited detailed estimates 
and drawings of handsome stone buildings, Mr. 
McPherson accompanying his with an offer to enter 
into bonds to furnish it complete for $300,000, the 


PITTSBURGH. 

The pig iron market in Western Pennsylvania con- 
tinues sluggish and prices low. Negotiations are pend- 
ing for large lots at the present prices. Producers are 
declining to shade any further, as the lowest possible 





in a state of quiescence. But just at the present 
moment she is stretching out her arms in all 
directions seeking tor colonies, Tonquin and 
Madagascar have followed fast on the heels of the 
Tunis expedition, andit is, of course, most unlike- 
ly that a great naval power like Engiand will 
allow any interference with the Chinese trade if 
she can possibly help it. Ihe recent movements 
in France have once more duected English atten- 
tion to the dangers of the tunnel, and the scheme 
is buried for many a long day.—N. Y. Sun. 


QUICKSILVER DISSOLVES GOLD. —'‘Thomas K, 
Beecher, while investigating mines at Dutch Flat, 
Cualitornia, decided a question which has long per- 
plexed the practical miner—that is, that quick- 
silver wall dissolve gold, Miners have aiways 
understood that nothing but aqua regia would dis- 
sulve gold, yet they have known that mercury, 
after being used in saving gold, retained a portion 
that was 1npossible to separate except by retort- 
iug. ‘They called quicksilver in this condition 
‘** charged,” but supposed the gold was held merely 
in suspension, Mr. Beecher, being a thorough 
chemist, described the tests he had made, which 
Jett no doubt that mercury will dissolve gold, to 
the extent that miners understand by the term 
**charged.” This fact being understoud, it 1s evi- 
dent that mercury used in a flume, though the 
**cleaning ” may be small, will contain 1n sulution 
as much gold as if it had amalgamated a greater 
amount ot gold. Therefore, miners should retort 
thew quicksilver after every *‘clean-up,”’ wo save 
tne loss of gold, waich necessarily wastes with the 
waste of quicksilver, that this scientitic discovery 
places beyond peradventure, 

GrorGIA PINE is in great demand in the West. 
Recently the dealers in Savannah and Darien have 
turned their attention toward this new market, 
aud tind that with anu all-rail travel 1t competes 
favorably with New York, whither their oper- 
ations have heretofure been entirely directed. 
Tnere have recently come large orders from De- 
troit, South Bend, Indianapohs and other poiuts 
in the West for Georgia pine, while letters of in- 
quiry as to rates pour in on the railroads daily. 

THE POPULATION OF MINNEAPOLIS is now claimed 
to reach 100,000. At least, the directory has 35,- 
355 names, 

THe Surveys for the Bloomsburg (Pa.) & 
Sullivan Railroad have been finished. ‘The grade 
across the North Mountain will not be over 60 feet 


price designated, Neither offer had any effect. 
But then a Mr. Buffington, of St. Paul, coolly 
walked in and laid down a small photograph of a 
cheap-iooking building erected in some Eastern 
village. There were no plans, no drawings, no 
specifications, no estimates, nothing but a photo- 
graph about the size of a man’s hand. Yet the 
commissioners, after about five minutes discus- 
sion, informed Buffington that his ‘‘ plan” was 
accepted. The contract will call for the comple- 
tion of the capitol by the ist of January, but t 
is only another obstruction in the way of making 
a permanent settlement at Bismarck. The com- 
mission is perfectly willing to change the location 
again.—sSt. Louis Globe-Democrat. 

A DRAINAGE AND LEVEE district of 6.000 acres 
will be formed at East Carondelet, Mo. 


THE Gainesville (Ga.) road is being graded be- 
tween Jug Tavern and Monroe. It been let 
out in sinall contraets. 


THE DENVER & NEW ORLEANS RAILROAD is to be 
extended so as to make connectivun with the Fort 
Worth road. 


SEVERAL PARTIES OF ENGINEERS ON THE MILWAU- 
KEE AND ST. PAUL road, learning the terms upon 
which the government is to permit the company 
to make the survey of townships in Dakota, im- 
mediately set to work getting the necessary sigaa- 
tures of settlers to a petition whereby they, instead 
of the company, may secure the work of survey, 
and succeeded in getting from four to eight town- 
ships each allotted to them for asurvey. As the 
matter now stands, there seems to be little doubt 
that unsurveyed portions of Dakota east of the 


rices have been reached. A large amountof iron could 
be sold if offers were accepted. Gray Forge runs from 
$17@$19, with the average at $18. Foundry iron, $19 
@$20, with the average at $19.50, Charcoal ranges 
trom $30 for warm blast. Several inquiries tor 
large lots are in hand. The Southern supply is large. 
Nothing has been done in muck bars. ces of mer- 
chant iron are uncha at 1.90c., and business is 
moderate. Nails are in fair demand at $2.90, and 
wrought iron pipe is in increasing demand at 70 and 10 
off. American rails would sell at $24. Steel rails are firm 
at $38.50. An improving demand is springing up for 
merchant steel. All kinds of scrap are quiet. 


CHICAGO. 

The present is the dull season in the Northwest, but 
despite this fact a satisfactory amount of business bas 
been transacted. Buyers of pig iron have inquiries in 
the market for al ar firmer. Fur- 
nace companies are declining offers, especially for Lake 
Superior charcoal irons. Makers are sa that buy- 

liged to come to their terms in a few 
weeks. Considerable inquiry is developing for ore, but 
as yet no large sales have been made. Fore n irons 
are under good inquiry. A healthful demand for man- 
ufactured iron is reported at 2.056@2.10c. There isa 
rices for car-load lots of nails; 
quotations, $3. 15. Liberal concessions are ex- 
tended on pipes and tubes. The hardware trade is im 
proving. Shelf hardware is in moderate demand. 
Ingot copper is 15\¢c. for Lake. 


CONTRACTORS’ SUPPLIES MARKETS. 































New York, July 27. 

There has been no favorable change in the euber 
market since last report. Eastern ice is somewhat 
firmer. Yellow pine is in buyers’ favor, but the de- 
mand is woe Cr tes Reports from the West are some- 
what more ‘actory 









i iw ss ’ Bricks remain at same rates. 
Missouri w ill soon be ‘‘ staked.’ The q = a 

THE OLD CAPITOL SOLD FOR $1,000—ALBANY, | nogendale........-.-ceeesseseeeeee 
July 25.—Dhe old Capitol was sold to-day to | Portland. Saylor’s American.......... .. .. 
James W. Eaton for $1,000, the only bid received. | Portand Pes 


lish), ordinary... 
The purcbase was made on behalf of the trustees &8 
of the new Normal School, in the construction of 
which the material will be used. The statue of 
Justice which crowns the historical building was | Lime 
not included in the purchase. It was removed to 
the new Capitol to-day. The building cost origin- 
ally $110,000. According to the terms of the sale 
the building must be taken down and the material 
removed before Oct. 1. The State Library build- | Rockland 
ing will be soidon Aug. 18. 
Mr. McDonaLbD, the railway contractor, has ar- 
rived at Winnipeg to begin work on the Souris & 





to the mile. 


THE LOWELL (Mass.) ELectric Ligut Co. & 
the Middlesex Electric Company have consolidated. 
The capital of the pew company will be $150,000, 
and the Thomas-Houston system will be used. 


THE PHILADELPHIA & ATLANTIC City RaILROAD | at Kent (Ohio). 


will build an independent hne to Cape May. 


Tue East RIVER BRIDGE ARCHWaYS.— Work is to | Co. has been i 


be begun immediately on some of the archways 
under the big bridge on the New York side in pre- 


Rocky Mountain railway. Engineers have been 
selected by General Manager Pew. 

| THE nc ee ee 2a id- 
| ly progressing. Ties have id over the c. 
endag River at Warren. Contractor Ryan has | Spi ; 
\sixty men at work at that point. F. M. Town- 
send, another contractor, is working at the tunnel 
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